
7.0 SUMMARY AND CONCLUSIONS

The OU-1/OU-3 RI program at JPL was focused on the physical and chemical characteristics of

groundwater both beneath and surrounding JPL. The RI activities have evaluated the presence of

a wide variety of constituents and monitored groundwater flow conditions under a wide variety
of circumstances. Detailed results of these activities are presented in the previous sections. A

summary of the RI results and conclusions reached from this study are provided below.

As stated at the beginning of this report, the four major objectives of the JPL OU-1/OU-3 RI

were to: 1) characterize the nature and extent of contaminants in the groundwater beneath and

near the JPL site; 2) assess the fate and transport of contaminants in the groundwater beneath the
JPL site; 3) provide evaluation of potential risk from contaminants in the groundwater to human
health and the environment; and 4) provide sufficient information for the OU-1/OU-3 Feasibility

Study (FS) to evaluate potential technologies for remediation of groundwater. How each of these

objectives were met during the RI are summarized below.

During the RI program, the nature and extent of contamination has been well characterized. From
June, 1994 to February, 1998, groundwater beneath JPL and the surrounding area was sampled

10 times and water levels routinely measured via a series of on- and off-site monitoring wells.

Samples were subjected to extensive chemical analysis and groundwater flow directions were

· carefully evaluated in order to primarily assess the extent of groundwater contamination, both
on- and off-site, believed to have resulted from past activities at JPL. For various groundwater

sampling events conducted during the RI, analyses have included VOCs, SVOCs, perchlorate,
Title 26 metals, strontium, aluminum, hexavalent chromium, cyanide, tributyltin, gross

alpha/gross beta, total petroleum hydrocarbons, and a suite of general mineral parameters.

It is apparent from the RI that past activities at JPL have resulted in groundwater contamination.
However, from this extensive investigation, only five constituents were identified as being

present above drinking water standards or interim action levels. These include three VOCs (CC14,
TCE, 1,2-DCA); perchlorate (C1OO; and Cr (both total and hexavalent). Of these, 1,2-DCA was

detected on-site only, at levels slightly exceeding the state and Federal MCL (0.5 gg/L). Cr has

been frequently dete6ted only in two on-site wells, with very rare, sporadic detects at very low
levels in few off-site wells. Only CCh, TCE, and CIO4- have been detected at levels exceeding

state and Federal drinking water standards or action levels in monitoring wells both on-site and
off-site.

The City of Pasadena municipal production wells have been shown to exert considerable

influence on groundwater flow beneath JPL and surrounding area. The data suggest that pumping

by the City of Pasadena production wells has apparently contributed to downward and
southeasterly, off-site migration of CC14, TCE, and C104-, but has also apparently inhibited

significant further off-site migration of these contaminants.
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With the large amount of water-quality data and water-level data collected over the last 5 years

for the RI, the fate and transport of constituents of concern are generally well known, having
been essentially characterized throughout the RI program. Extensive fate and transport modeling

was therefore not warranted. As indicated by the RI data, concentrations of 1,2-DCA and Cr in
JPL monitoring wells have generally decreased over the RI period, and there is no evidence of

significant migration, or of the potential for significant migration of these constituents.
Concentrations of CC1n and TCE have generally decreased or remained constant in JPL

monitoring wells during the RI period, and data suggest that plume sizes are generally decreasing

in size (C104- trends could not be reliably established). Analysis of fate and transport with
respect to measured concentrations of the JPL contaminants, their chemical and physical

properties, and site conditions suggest that if the City of Pasadena municipal production wells

operate as in the past, further downgradient contamination migration will be inhibited.

Fate and transport modeling simulations were, however, conducted to estimate the potential for

further off-site migration of CCln, TCE and C104- in the event that the City of Pasadena and other
nearby production wells were shut down for an extended period of time. Modeling results, under

conservative assumptions, suggested production wells would need to stop pumping for over

20 years for contaminant migration to be significant. There is a very low probability this will

happen, however, since it is very unlikely nearby municipal wells will stop pumping for the long
periods of time required for significant migration to occur.

Through baseline risk assessment conducted in accordance with EPA and DTSC protocol, it was

concluded that the only potential pathway for exposure to contaminated groundwater for humans

was through hypothetical municipal consumption of untreated groundwater. Total cancer risk
from hypothetical exposure to untreated groundwater at each of the JPL monitoring wells and at

each of the nearby municipal production wells was determined by adding the risks calculated for

ingestion, inhalation and dermal contact pathways. Results, using conservative assumptions,

showed five on-site monitoring wells, two off-site monitoring wells, and one municipal

production well had total cancer risk values outside EPA's range for acceptable risk. The JPL
monitoring wells with "elevated" risk extend from the north-central portion of the site towards

the City of Pasadena Arroyo well. The only municipal production well with "elevated" cancer

risk, based on hypothetical exposure to untreated groundwater, is the Valley Water Company
Well No. 1, located approximately _Amile to the west of JPL. This well is outside the observed

known influence of JPL impacted groundwater due to the lack of PCE at the JPL site and appears
to be impacted from commercial activities not associated with JPL. Even if the well was

impacted by activities at JPL, the health risks were calculated assuming exposure to untreated

groundwater, which does not occur. Valley Water Company, like all purveyors, is required to

monitor water quality and treat groundwater when necessary to meet strict drinking water
standards prior to distribution.

The total risk from non-carcinogenic materials, expressed as a hazard index (HI), was also

determined for hypothetical exposure to untreated groundwater at each of the JPL monitoring

wells and at each of the nearby municipal production wells. Results, again using very

conservative assumptions, showed that, based on target organ effects, 10 JPL monitoring wells
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and three municipal production wells had HI values that exceeded the benchmark value of 1.0.

The monitoring wells with "elevated" HI values are primarily located between the north-central

portion of the site and the Lincoln Avenue Municipal Well No. 3 to the southeast. The three

municipal production wells with "elevated" HI values include the City of Pasadena Arroyo well,

the City of Pasadena Well 52, and the Lincoln Avenue Well No. 3. It is important to note that the
Agency for Toxic Substances and Disease Registry (ATSDR), in their recent assessment of JPL,

concluded in their public comment draft report (ATSDR, 1998) that on-site and off-site
groundwater do not pose a present or future public health hazard since wellhead treatment and

water blending are used by local water purveyors to meet stringent drinking water standards prior
to distribution of the water for public use.

The scoping assessment of ecological risks completed at JPL concluded that since there were no

complete exposure pathways from untreated groundwater to animals and plants, there are no
risks to potential ecological receptors from site groundwater. Further characterization of

ecological risks to biota due to groundwater contamination was therefore not warranted.

The information obtained during the OU-1/OU-3 RI is also sufficient for preparation of the
OU-1/OU-3 Feasibility Study. The characterization of the nature and extent of contamination

provides a starting point for developing remedial action objectives based on chemical-specific

and location-specific Applicable or Relevant and Appropriate Requirements (ARARs). The

extent of contamination (vertical and horizontal distribution) also serves as a basis for developing
the volume of impacted groundwater and the general response actions for meeting the remedial

action objectives. This information will help screen out impractical technologies in terms of

effectiveness, implementability, or relative cost. Specific chemical data, including water quality

data, will be used in the remedial alternative screening process. The hydrological characteristics

of the aquifer, in terms of water elevations under different municipal well pumping situations and
the distribution of VOCs in these situations, will also play a major role in the remedial alternative

screening process. For example, if an alternative considers using existing down-gradient
production wells as a major component, the flow patterns and/or VOC distribution due to the

pumping of these down-gradient wells will significantly impact the decision to retain or
eliminate that alternative.
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APPENDIX A

STIFF DIAGRAMS FROM WATER CHEMISTRY DATA COLLECTED
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MW-1

Cations meal Anions
&

J I } I I ]J t I I J a

10 8 6 4 2 0 2 4 6 8 10

' '_ NI+K Cl

Ca HCO3 + CO3

Mg SO4

Fe NO3

March.1990

Na+K Cl

Ca HCO3 + CO3

NIg S(_

Fe NO3

June. 1990

Na+K Cl

Ca HCO3 + CO3

Mg SO4

me NO3

)ecember, 1990

Ni+K _ _ CI

Ca Hca3 + CO3

Mg SO4

Fe NO3

Jul1®.1991

Na,K _ _ Cl

Ca HCO3+CO3

Mg SO4

Fe NO3

October,1991

Na+K Cl

Ca HCO3 + CO3

lag SO4

Fe NO3

April, t992

Ne+K Cl

Ca HCO3 + CO3

",_ Mg SO4

Fe NO3

September.1992

Na+K Cl

Ca HCO3 + CO3

big _ SO4

F® NO3

December. 1992

Na+K CA

Ca HCO3 + C03

Mg SCat

Fo NO3

Match, 1993

NI+K Cl

Ca HC03 + C03

Mg SO4

Fe 1403

._¥. lee3

Na_-K C Cl

Ca HCO3+ CO3

Mg SO4

Fe 1403

October,1993

Na+K K_ CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

J_le. 1994

Ca_'+_ <_ .co_+co_C' Figure A-1Mg SOl

_, _ Stiff Diagrams for MW-1
.... N_vembe,.1994 (through 1994)

Jet Propulsion Laboratory

! I



MW-3-1

Ca_s _ Anions

I , , I I I' I ! ! , J

10 8 6 4 2 2 4 6 8 10

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

March. 1960

Na_K _ _ C!

Ca HCO3 + CO3

Mg SO4

Fe NO3

June, 1990

Ca HCO3 + CO3

UO SOl

Fe NO3

Oecembmr,1990

Ca HCO3 + CO3

MO SO4

Fe NO3

June, 1991

Na.K Cl

Ca& _ HCO3 + CO3 '

ug _ so4

Fe NO3

October, 1991

NI+K _:_ CI

Ca HCO3 + CO3

SO4

Fe 1403

April, 1992

Ne _K CI

Ca _'_ HCO3 + CO3

Mg _ SO4 ,_ .. /

Fe NO3

September. 1992

Na+K Ct

Ca _ HCO3 + CQ3

Mg 504

Fe NO3

December, 1992

Na+K _ Cl

Cai HCO3 + CO3

Mg SO4

Fe NO3

March. 1993

Na+K CA

Ca HCO3 + CO3

Mg SO4

F. NO3

July, 1993

NI+K _ CI

Ca HCO3+C03

Mg SO4

F® NO3

Octeber, 1993

Na+K _ Cl

Ca HCO3+C03

MO SO4

F® NO3

June. 1994

.-+K .<_ c, Figure A-2
Ca HCQ3+CO3

_ Stiff Diagrams for MW-3
Fe NO3

,-._.,,- Screen I (through 1994) ........

Jet Propulsion Laboratory



3-2

Cations me_ Anions

_" I I I I _ I , I I I

10 8 6 4 2 0 2 4 6 8 10

Na+K CI

Ca HCO3 + CO3

Mg SOl

Fl NO3

M.azch, 1990

Na+K Cl

Ca HCO3 + CO3

Mg SO4

Fa NO3

June. 1990

Na + K CI

Ca HCOG+ CO3

Mg SO4

Fe NO3

December, 1990

Nm+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

July, 1991

NI+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

October.1991

Na+K Cl

Ca HCO3 + CO3

Mg SO4

Fe NO3

Aprd. 1992

Na+K CI

Ca HCO3 + CO3

· _'_' Mg SOt

Fe NO3

September. 1992

Kbi+K _ C!

Ca H¢O0 + C03

Mg SO4

Fl NO3

Decaml_r, 1992

Na+K _ Cl

Ca HCO3+CO3

Mg SO4

Fl NO3

Na+K K_ Cl
Mg 804

Fe NO3

July, 199_

NI+K _ Cl

Ca HCO3+CO3

Mg S04

Fl NO3

October. 1993

Na+K _ Gl

Ca HCO3 + CO3

Mg SO4

FI NO3

June, 1994

'NI+KMgCa _ _::_ _HCO3 + CO_c, FigureA-3Fl .o, Stiff Diagrams for MW-3
...... .o.._,,_, Screen 2 (through 1994)

Jet Propulsion Laboratory

I I



MW-3-3

Cabals meW1 Anions

I J J J J I , J I I I

10 8 6 4 2 2 4 6 8 10

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

March.1990

Na+K - C!

Ca _ _ HCO3 + CO3
)Ag $04

Fe NO3

June, 1990

Na+K _ _ CI
Ca HCO3+CO3

Mg SO4

Fe NO3

December,1990

Na+K CI

Ca HC03+C03

Mg SO4

Fe NO3

Jurle,1991

Ca HCO3+CO3

Mg SO4

Fe NO3

Och:_er, 1991

Ca HCQ3 + CO3

Mg SO4

Fe NO3

April, 1992

Ca HCO3 + CO3

Mg SO4 .

Fe NO3

Se_etrber. 1992

Na+K '._ _ C,
Ca HCO3+CO3

Mg SO4

Fe NO3

December,1692

Ha+ K _ _ Cl

Ca HCO3+CO3

Mg S04

Fe NO3

AprU, 1993

Na+K _ _ Cl

Ca HC03 + C03

Mg SO4

Fe NO3

July, 1993

Na +K _ _ CI

Ca HCO3+CO3

Mg SOt

Fo NO3

Octdoer,1993

Na+K _ > Cl

Ca HCO3 + CO3

Mg S04

Fe NO3

June,1994 ,,

Ca._+. __ c,.co_.c_ Figure A-4
M0 _ Stiff Diagrams for MW-3
Fe NO3

._._.,._ Screen 3 (through lgg4) ....

Jet Propulsion Laboratory i



MW-3-4

Cations meo/i Anions

IL I I I I J I , , I I

10 8 6 4 2 2 4 6 8 10

Na+K Cl

Ca HCO3+CO3

Mg SO4

F® NO3

Marc_. 1990

Na*K _ _ CI

Ca HCO3 + CO3

Mg $04

Fe NO3

June 1990

Na+K _ _ c!

Ca HCO3 + CO3

Mg SO4

F$ NO3

December, 1990

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

June. 1991

Na*K _ _ cI

Ca HCO3 + CO3

Mg S04

Fe NO3

October. 199t

Ca HCO3 + CO3

Mg SO4

F® NO3

April, 1992

Na+K _ _ Cl

Ca HCO3 · CO3

_' Mg SO4

Fe NO3

Sept_vo_ 192

Na+K _ _ C,
Ce HCO3 + CO3

Mg SO4

Fe NO3
December. 1992

Ca HCO3 + CO3

Mg S04

Fe NO3

March 1993

Na+K *_ _ Cl

Ca HCO3+CO3

MU SO4

Fe NO3

July 1993

Ca HCO$ + CO3

Mg SO4

Fe NO3

October. 1993

Na+K _ _ C!

Ca HC03+CO3

MU SO4

F$ NO3

June. 1994

Na+)Ca e_ > HCO3 + CO3C, Figure A-5Mu _ Stiff Diagrams for MW3
Fe NO3

" November,.. Screen 4 (through 1994)

Jet Propulsion Laboratory
i

I I



MW-3-5

Ca_Jons meq/I Anions

I I I I I I I I _ I I

10 8 6 4 2 0 2 4 6 8 10

Na*K ct

Ca HCO3 + CO3

Mg SO4

Fe NO3

March, 1990

Na_K Ct

Ca HCO3 + CO3

Mg SO4

Fe NO3

June, 1990

Na*K Ct

Ca HCO3 + CO3

Mg SO4

Fe NO3

_k_m_bet. 1990

Na+K Ct

Ca HCO3+C03

Mg SO4

Fe NO3

June, 1991

Na+K Ct

Ca HCO3+CO3

Mg SOt

Fe NO3

October,1991

Na*K _ CtCa HCO3 + CO3

Mg SO4

Fe NO3

April.1992

Na+K _ CI
Ca HCO3+C03

Mg SO4

Fe NO3

September,1992

Na+K Ct

Ca HCO3 + CO3

Mg SO4

Fe NO3

Dec4mbec,1992

Na+K _ Ct
Ca HCO3 + CO3

Mg SO4

Fe NO3

Ap_, 1993

Na+K _ Ct
Ca HCO3 + CO3

Mg ,5O4

Fe NO3

Jut,/, 1993

Na+K _ CI
ca HCO3 + CO3

Mg SO4

Fe NO3

October,1993

Na+K _ CtCa HCO3+CO3

Mg SOl

ice 1'1103

June, 1994

NI*K _ Cl -Figure A-6
Ca HCO3+CO3

M0 _ Stiff Diagrams for MW-3
Fe NO3

._,,._ . Screen 5 (through 1994) .-

Jet Propulsion Laboratory



MW4*T

Cations meq4 AAic_s

} I I I i I I I I I I

10 8 6 4 2 2 4 6 8 10

Na+K Cl

Ca HC03 + CO3

Mg SO4

Fe NO3

March 1990

c,
Ca HCO3 +CO3

M_ //_/ SO4
FO NO3

June. 1990

Ca HCO3 + CO3

Mg SO4

Fe NO3

December.t990

Na+K _:_ Ct

Ca HCO3+CO3

Mg SO4

Fe 1'403

gt_e, 1991

k_l+K _ CI

Ca NCO3+CO3

Mg SO4

Fa NO3

Octet. 199t

Na+K CI

Ca _ I-ICO3. CO<)
Mg _ SO4

Fe 1,103

ApYit._g92'

Na+K _ CA

Ca HC03 + C03

' _ _ Mg $04

Fe NO3
Sepmember.;;92

NI+K _ C_

Ca HCO3 + C03

Mg SO4

Fe NO3

December,1992

t_+K _ Ct

Ca HCO3<.CO3

Mg SO4

Fe NO3

April, 1993

Ca HCO3 + 003

Mg SO4

Fo NO3

au¥, 1903

Na+K _ _ CI

Ca HCO3+CO3

Mg 4 SO4

Fo NO,3

October, 199_

Ca }.lCt_ +C00

Mg SO4

June. 1994

Ca HCO3+C03

.9 _ Stiff Diagrams for MW-4Fo NO3

.... ,_,-.,',4 Screen 1 (through 1994)

[ Jet Propulsion Laboratory
i

f f



MW-4-2

Ca_ons meq/1 Anic_s

J I I I I J I I I I t

10 8 6 4 2 0 2 4 6 8 10

Na*K CI

Ca HCO3 + CO3

M<j so4

Fe NO3

March, 1990

Na*K CI

Ca HC03 + C03

Mg so4

Fe NO3

June, 19510

Ida+l( CI

Ca HCO3 + CO3

Mg SO4

Fa NO3

Dece_lber, 1990

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fa NO3

June, 1991

Na+K Cl

Ca HCO3 + CO3

_g so4

Fe NO3

November, 1991

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

April, 1992

Na+K Cl

Ca HC03 + C03

Mg S04 r . ,-

Fe NO3

Sept--, 1SS6

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fo NO3

December, 1992

NI+K _ Cl

Ca HC03 + C03

Mg SO4

Fl NO3

April, 1693

Na+K _ _ CI

Ca HCO3+CO3

Mg 804

Fe NO3

J_ly, 1993

Ca HCO3 + 003

Mg SO4

Fe N03

Na+K Cl

Ca HCO3+CO3

Mg SO4

F® NO3

June, 1994

.,+. _ c_ Figure A-8

Ca HCO3+ CO3

_,o so, Stiff Diagrams for MW-4
Fo NO3

,., Screen 2 (through 1994) ,........,

Jet Propulsion Laboratory



MW-4-3

Cations meQJl Anions

I I I , I I I I I I [

10 8 6 4 2 0 2 4 6 8 10

Na+K Ct

Ca HCO3 _-CO3

Mg SO4

Fe NO3

Match, 1990

Ne., ( c,Ca HCO3 + CO3

Mg _ SO4

Fe NO3

June, 1990

Na+K Cl

HCO3 + CO3
Ca

/
Mg SO4

F® NO3

' December,1990

Na4. K CI

Ca HCO3+CO3

MO so4
Fe NO3

Ja_e, 1991

Na+K Cl

HC03 * C03
Ca

Mg SO4

Fe NO3

November,1991

Na+K Ct

Ca HCO3 + CO3

Mg SO4

F® NO3

April, too2

Na+K Cl

Ca HCO3+CO3

· _ Mg SO4

Fe NO3

September,1992

Ne+l( Cl

Ca HCO3 + CO3

Mg S04

Fe NO3

December,1992

Na+K CI

Ca HCO3+CO3

MO SO4

Fe I<O3

March, 1993

Na+K Ct

Ca HCO3+CO3

MO SO4
Fe NO3

._ly, 1993

Na+K _ CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

Oct=her,1993

Na+K _:_ Cl

Ca HC03+C03

tag SO4

Fa NO3

,June.1994

""_ _:_ _ _ Figure A-9

Ca HCO3 + CO3

"" _ Stiff Diagrams for MW-4Fe NO3

._-_.,_- Screen 3 (through 1994)

Jet Propulsion Laboratow



MW-4-4

Cations meq/1 Anior, s

I I I I I J I I I I I

10 8 6 4 2 0 2 4 6 8 10

Ca HCO3 * CO3

Mg SO4

Fe NO3

March. 19S0

Na+K Ct

Ca HC03 _ C03

big S04

Fe NO3

J_le, 1990

Na+K CI

Ca HC03 * C03

Mg S04

Fe NO3

be<:efr43er.1990

NI+K Gl

Ca HCO3+CO3

Idg S04

Fe NO3

June. 1991

Na+K CI

Ca HC03 + CO3

Mg SO4

Fe NO3

NOVefT_De&1991

Na+K OI

Ca HC03 + C03

Mg S04

Fe NO3

Ap_, 1992

Nm+K CI

Ca HCO3 + CO3

Mg S04 ,.

Fe NO3

Sep_em_r,1992

Na+K CI

Ca HC03 + C03

Mg SO4

F® NO3

_enlber. 1992

Na+K CI

Ca HCO3 <-CO3

S_

Fe h_3

Na+K _ CI

Ca HCO3+CO3

Mg SO4

Fe NO3

Ju_/, 1993

Na+K _ CI

Ca HCO3 _.CO3

M9 SOl

Fe NO3

OctobW,1993

Na+K _ CI

Ca HCO3+CO3

u; so4
Ft NO3

,,June.1994 i

CaNI+K _ _ Hco3C'+ CO3 Figure A-10
_ Stiff Diagrams for MW-4

Fe NO3

,_._.,_ Screen 4 (through 1994) ......,'

Jet Propulsion LaboratoW
iii i



MW-,4-5

CalJons meo/I Anions
! I I
I , I i I J I , f ,

10 8 6 4 2 0 2 4 6 8 10

r .,,
Na+K Cl

Ca HCO3 + CO3

big SO4

Fe NO3

Match. 1990

Na+K CI

Ca HCO3 _ CO3

Mg SO4

Fa NO3

Juane, 19S0

Na+K CI

Ca HCO3 + CO3

Ug SO4

Fe NO3

Decarnb_r. 1990

Nm+K CI

Ca HCO3 + CO3

Mg SO4

Fa NO3

June, 1991

Ni + K CI

Ca HCO3 -*-CO3

Mg SO4

Fe NO3

NGvembe&1991

Na+K Cl

Ca HCO3 + CO3

Mg S04

Fe NO3

April. 1992

Na+K Gl

Ca HCO3 + CO3

M9 SO4

Fe NO3
$eplember, 1992

Na+K Cl

Ca HCOO+ CO3 '

Mg SO4

Fe NO3

December. 1992

Na+K Cl

Ca HCO_ + CO3

Mg SO4

Fe NO3

March. 1993

NI+K Cl

Ca HCO3+CO3

ug so4

Fe NO3

Jub'. 1_;3

Na+K _ Cl

Ca HC03 + CO3

so4

Fe NO3

October, 1993

Na+K _ Cl

Ca HCO3 + CO3

Ug SO4

RI NO3

JUne.1994

CaN_I+K _ _ Hco3C'.CO, Figure A-11
_' Stiff Diagrams for MW-4Fe NO3

...... Never, 1994 Screen 5 (through 1994)

Jet Propulsion Laboratory

I I



MW-5

Cations meq/1 Anions

I , I I I I I I , I l

10 8 6 4 2 0 2 4 6 8 10

NI+K CI

Ca HCO3 + CO3

SO4

Fe NO3

March, 1990

Ne+l( Cl

Ca HCO3 + CO3

M9 $04

F$ NO3
June, 1990

N.a+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3
990

Na+K Cl

Ca HCO3+CO3

Mg SO4

Fl NO3

June, 1991

Na+K _ _ Cl

ca HCO3 + CO3

Ug SO4

Fe NO3

November.1991

Na*K _ _ CI
CaMg ._ SO4HCO3+ C03
Fe NO3

April, 1992

Na+K _ _ Cl

ca HC03 + C03

Mg SO4 ' _"

Fe NO3
September,1992

Na+K _ _ Cl

Ca HCO3 + CO3

Mg SO4

Ft NO3

Jenua_ t993

Na+K _ _ Cl

ca HCO3 + CO3

Mg

F® NO3

Apn;.t993

Na+K CI

Ca < _ HCO3 + C03Mg _04

Fe NO3

July. 1993

Na+K ._ > C]

Ca HCO3 + CO3

Mg SO4

Fe NO3

October, 1993

Na+K _ _ Cl

Ca HCO3 + CO3

Ug SO4

Fe NO3

June,1994

caNa+K _ _:_ HCO3=+CO3 Figure A-12so, Stiff Diagrams for MW-5Fe NO3 '

,,ov_,,,,,,_ (through 1994} -

Jet Propulsion Laboratory



MW-6

Cal_ons meq_l Anions

I i I I I J I I I ' I

, 10 8 6 4 2 2 4 6 8 10

N41+K Cl

Ca HCO3 + CO3

Mg SO4

Fe NO3

Mamh, 1990

Na+K _ _ Cl

Ca HCO3 + CO3

Mg SO4

Fe NO3

June. 1990

Ca HC03 + C03

Mg SO4

F® NO3

bec_r. 1gao

Ca HCO3 + CO3

Mg 804

June. 1991

Ca HCO3+ CO3

Mg SO4

Fa NO3

November.1991

Na+K _ _ CI

Ca HCO3 + CO3

M9 SO4

Fe NO3

April. 1992

Na+K CI

Ca HCO3 + CO3

Mg S04

Fe NO3

Septe4Ttber,1992

Na+K Cl

Ca HCO3 + CO3

Mg SO4

Fe NO3

Deceenber,1992

NI+K Cl

Ca HCO3 _ CO3

Mg SO4

FI NO3

Match, 1993

Na+K Cl

Ca HCO3+CO3

U; SO4

Fe NO3

Na+K Ct

Ca HCOG+ CO3

Mg SO4

Fe NO3

October,1993

Na+K _ _ C!

Ca HCO3+CO3

Mg SO4

F$ NO3

J_Jne,1994

c."'*" ._ _ <o_.co_= Figure A-13' _" Stiff Diagrams for MW-6FI NO3

' ...... ,_-.,...,-4 (through 1994)

Jot Propulsion Laboratory



MW-7

Ca_oas meo/I Anions

I I I I , I I I I I I

10 8 6 4 2 2 4 6 8 10

Na+K c!

Ca HCO3 + CO3

Mg SO4

Fa NO3

Man;h. 1990

Ca HC03 *>C03

Mg _--'/ SO4
Fa NO3

June. 1990

Ce HC03 + C03

Mg SO4

Fa : NO3

December. 1990

Ca HC03 + C03

Mg S04

Fa NO3

,kate. 1991

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

NovMWoer,1991

Na+K Cl

Ca HC03 + C03

Mg SO4

Fa NO3

Na+K Cl

Ca HCO3+CO3

Mg SO4

Fe NO3

ef,1992

Na+K Cl

Ca HCO3+CO3

Mg S04

Fe NO3

January,1993

Ca _ HC03 + C03
Mg S04

Fe J - _3

April. 1993

Ca HCO0 +¢03

Mg _

Fe NO3

Na+K _ _1 Cl

Ca HC03 + C03

Mg SO4

Fa NO3

Ocfeber,1993

Na+K _ _ CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

June, 1994

Ca HC03 + C03

_° "_ Stiff Diagrams for MW-7Fe NO3

,_,,,,,,,.,- (through 1994) _.../

Jet Propulsion Laboratory



MW-8

Cations me(VI Anions

I I I I I I I I I I

10 8 6 4 2 2 4 6 8 '0

NI+K _ _ Cl

Ca HCO3 + CO3

Mg S04

F® NO3

January, 1993

NaeK CI

Ca 4> HCO3. CO3
Mg SO4

F® NO3

Ap_. 1993

Na+K _/ _ Cl
Ca b HCO3 + CO3Mg SO4

Fo NO3

'July. 1993

N41+K _ _ Cl

Ca HCO3 + C03

Mg so4

Fo NO3

October. 1993

Nm+l< _/ _ Cl
Ca _1 HCO3 + CO3Mg S04

F® NO3

June, 1994

'" c,Ce HCO3 + CO3

Mg SO4

Fe NO3

November. 1994

Figure A-15

Stiff Diagrams for MW-8
{through 1994)

Jet Propulsion Laboratory

m i



MW.9

Ca6ons meo_ Ani_ls

[ I I ! , I I I , , I

10 8 6 4 2 0 2 4 6 8 10

Na_K Cl

Ca HCO3 + CO3

Mg SO4

Fe NO3

January. 1993

Na+K CI

Ca HCO3+CO3

Mg _O4

Fe NO3

March, 1993

Na+K i_ _ CI

Ca HCO3 + CO3

Mg SO4

ge NO3

J_y. 1993

''K
Ca HCO3 + CO3

Fl NO3

October. 1993

Na+K _ _ CI

ca HCO3 + CO3

keg SO4

Fe NO3

June, 1994

Ca HCOG +CO3

Mg SO4

Fe NO3

Noven_0er,1994

Figure A-16

Stiff Diagrams for MW-9
(through 1994)

Jet Propulsion Laboratory

; I



MW-10

Ca_ons _leq4 Anions

I I I I I I I I , , I

10 8 6 4 2 0 2 4 6 8 10
-., _ J I

.., c,Ce HC03 + C03

Mg SO4

Fe - - NO3

December, 1992

.., c,Ca HCO3 + CO3

Mg SO4

Fe NO3

March. 1993

Na+K _ _ CI

Ca HCO3 + CO3

Ug SO4

Fe NO3

JuN. _993

Na+K Cl

Fe _

Ne +K _ _ Cj

Ca HCO3 +CO3

SO4

.Fe NO3

! June, 1994

Ca HCO3+CO3

Mg SO4

Fe NO3

November, 1994

i ii

Figure A-17

Stiff Diagrams for MW-10
.... {through1994)

Jet Propulsion Laboratory ,
II

f f



MW-11-1

Cations meo/l Anions

f I I , , I I I I , I

10 8 6 4 2 0 2 4 6 8 10

Ca HCO3 + CO3

Mq S04

Fe NO3

December.1992

Na+K _ _ Cl

Ca HCO3,CO3

Mg SO4

Fe NO3

March. 1993

Ca HCO3 + CO3

Mg S04

Fe ?4O3

._ly, 1993

Na+K _ _ ct

Ca HCO3+CO3

Mg SO4

Fe NO3

October. 1993

Ca HC03+C03

Mg SO4

Fe NO3

J_e. 1994

Na+K _ _ Ct

CJ HCO3 * CO3

Mg SO4

Fe NO3

Nove_lber,1994

Figure A-18

Stiff Diagrams for MW-11
Screen 1 (through 1994) ......

" Jet Propulsion.Laboratory



MW-11-2

Cations meo_ Anions

I I , I I I I I I I I

10 8 6 4 2 2 4 6 8 10

Ca I-IC03 + CO0

MO SO4

Fe NO3

Decerr_et. 1992

Na+K _ _ CI

Ca HCO3 + CO3

Mg $O4

Fe NO3

MarCh,1993

Na+K : _ _ Cf

Ca HC03 + C03

Mg 504

Fe NO3

'July. 1993

Nm.K _ _ CI

Ca HCO3 + CO3

Mg SO4

I:e NO3

October, 1993

NI+K _ _ Cl

Ca HCO3 + CO3

Mg SO4

F® NO3

June. 1994

Na+K _ _ Cl

Ca HCO3 + C03

Mg S04

Fe NO3

Noveml_er,t994

L

Figure A-19

Stiff Diagrams for MW-11
...... Screen 2 {through 1994)

Jet Propulsion Laboratory
i

I f



MW-11-3

CalJons mecVl Anions

I ! I , I J I ! I I I

10 8 6 4 2 2 4 6 8 10

Ca _ _ HCO3 + CO3
Mg SO4

Fe NO3

Oecemi:_'. 1992

Ca HCO3 + CO3

_J 304

F® NO3

March. 1_93

Ca HC03 + C03

Mg SO4

FI) NO3

July, 1993

Ca HC03 * C03

Mg S04

Fe NO3

Oct(:Ibef,1993

Ca HCO3 + CO3

Mg SO4

F® NO3

June, 1994

Na+K _ _ CI

Ca HCO3 + CO3

Mg SO4

F® NO3

November, 1994

Figure A-20

Stiff Diagrams for MW-11
Screen 3 (through 1994) L....

Jet Propulsion Laboratory



MW-11-4

Catioes mean Anions

I I I I I I I I I I I

10 8 6 4 2 2 4 6 8 10

_'_ Na+K q_ _ CI

Ca HCO3 + CO3

ug so4

Fo NO3

December, 1992

N41+K I<_ _ Cl

Ca HCO3 + CO3

Mg S04

Fa NO3

Man_, 1993

Ca HC03 + CO3

Mg S04

Fe NO3

JVC/,lm

Na+K _ _ CJ

Ca HCO3+CO3

Ug SO4

Fe NO3

October.1993

Ca HCO3+CO3

Mg SO4

Fa. NO3

.kine, 1994

Na+K _ _ CI

Ca HCO3 + CO3

Ug SO4

FI NO3

November.1004

/

i

" Figure A-21

Stiff Diagrams for MW-11
Screen 4 {through 1994)

Jet Propulsion Laboratory
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MW-11-5

Calt_s meQ/I Anions

I I i , i I I I I I I

10 8 6 4 2 0 2 4 6 8 10

Na+K Ct

Ca HCO3 + CO3

Mg SO4

Fa NO3

December,1992

Na+K CI

Ca HCO3+CO3

Mg SO4

F® NO3

April. 1993

Na+K CI

Ca HCO3 + CO3

Mg SO4

Fe NO3

July.1993

Na+K CI

Ca HCO3+C03

Mg SOl

Fe NO3

October. T993

Na+K _ CI

Ca HCO3 + CO3

SO4

F® NO3

JfJne.1994

Na+K _ Cl

Ca HCO3+CO3

Mg SO4

Fa NO3

November.1994

Figure A-22

Stiff Diagrams for MW-11
Screen 5 {through 1994) ......

Jet Propulsion Laboratory



APPENDIX B

BORING LOGS AND WELL COMPLETION DETAILS FOR
JPL GROUNDWATER MONITORING WELLS

E:_/PL\OU 1&3 RI_TOC.DOC



WELL MW-1

BORING LOG AND WELL COMPLETION DIAGRAM

E:_PL\OU 1&3_R/kFLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER:MW-1

WELL TYPE: Shallow Groundwater Monitoring Well

·::., SURFACEELEV(ft. above MSL): 1 115.84

CASINGELEV(ft. above MSL): 11 16.70

DRILLING SUMMARY

TrafficBox

GroundSurface DATECOMPLETED: 8/22/8g

DRILLINGCOMPANY: Beylik

4 ff. DRILLINGRIGTYPE: MudRotary

TOTALDEPTHDRILLED: 162ft.

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLEDIAMETER: 11 in.

TOTALWELLDEPTH: 120lt.

Casing--
BLANKCASINGTYPE: Polyvinylchloride(PVC)

BLANKCASINGDIAMETER: 4 in.

59 ft. TOTAL BLANKCASINGLENGTH: 80 ft

Seal SCREENTYPE: Polyvinylchlofide(PVC)

63 ff. SCREENSLOTSIZE: 0.020-inch

FilterPack ,_ SCREENLENGTH: 40 ft.
70 It.

SUMPLENGTH: 10ft.

Screen

PROTECTIVECASINGSTICKUP: 2 ff.

GROUTMATERIAL: Cement

SEALMATERIAL Bentonite

FILTERMATERIAL: #3Sand

110 ft.

COMMENTS:

120ff.

162ft.

L:_hared_everyone_jpl2_borelog_asbuilts_shallow.x{s



:os_o.: s88o42 LOG OF DRILL HOLE' DRILLHOLENO.:MW-1
PROJECT: JPL Upgrmtient Welle LOGGED BY: E. Powers DRILLING DATE: August 22, 1989
LOCATION: P,,-agena, California CHECKED BY: C. Kendall DATUM: USGS, PP1539, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: Ills Ft. Et

·.. ATTERSERC
g LI..S

,,,gL .oI- Itl
¢ m GEOTECHNICAL DESCRIPTION >- 01

gL .J
Z IU 0 Z IU H v Am

X Z_4 z M o AND CLASSIFICATION z _- --o-- "' o
-J J :3 o-. _uJ ,,4_.. _-h _ I-- 01

_,'r _1 gL IL :30 L _f- _)H 01H _ H I--
g _ _ H_ _ _ _ OJ )'0 HZ 0'Ir' C_" O_ 0 01
_1 U. UJ IZ UJ _; gi-I_] frO. OO _ -J_ OI&l _-' 0 0 n, 011 mnv O_ T'O -I-I tL.J I- _ I-It/

'ALLUVIUM (Qal_' '
SILTY SAND (S,..j with cobbies and boulders, light brown,

dr/, loose.

I
.1110 ..

.' .... lO. ' .... · ' "_ ............. * ....

.1100

set 10' conductor to 15 feet, end of shift 8/22/89.

20, 'ALLUVIUM (Qal)'
SAND (SP} brown with white quart_ and feldspar, medium

[ ' to very coarse grained, angular with traces of clayey
' milt.

.10g0

30.

cobbies.

1080

40. _bould_-,.

'ALLUVn_ (qail'SILTY CLAY (GL brown, soft, soluble, with very fine
gr_ned sancl and lenses of cobbies.

.1070

50. .. cobbles.

.1060

60.

SAND (SP) brown, medium to coarse grained, angular with

i scattered and cobbles.
lflgt_

SHEET I OF 3 LEGENDTOLOGSONPLATEA-2 PLATE A-1.1



~

LOG OF DRILL HOLE
JOB NO.: S88042 DRILL HOLE NO.: MW-I

PROJECT: JPL Up[radient Wells LOGGED BY: E. Powers DRILLING DATE: August 22, 1989

LOCATION: P_z_udena, Caiifornii CHECKED BY: C. Kendail DATUM: USGS, PP1S39, Plate 1.6
DRILLING METHOD: Rotzry Mud, 9 7/8-in. REFERENCE EL.: 1115 Feet

4TTERSERG
_' _ LIMITSI- O

W n O
I- ill IL
¢ o o GEOTECHNICAL DESCRIPTION >- m

o o ,' z=,, ., ,. ._ _ zz x o o AND CLASSIFICATION z ,,,._. v o-, ", o
I-- .._ H I- UJ _J Gift M iii =Z 0 w Z M
4: I..- _ ..I --I ,.j :3 "r O,_ I-W MI,- I-I-- _[ I- I/)

W I- -I -J n n '_O _ iL IL 0_1- DM gIH D M I-
Wtg iL M _Z E Il O..Ji ¢ )-0 MZ O",r' 4:',r n. 0 _
_1 IL W _ itl _ _ -Im_ CZ 0_0. O0 MN .IM 0 0 W
· 1 v 0 0 O_ gl 111O]v _ O v ]C_ .I.J liL_l I- _ I-

SAND (SP) brown, medium to coarse [rained, angular with

, , scattered ire, vel and cobblu.

70. .'.'.:'.' r

._. '.m

· '.:'i'

.1040 : ' .... ' _ ...........

. '%'°.

80. .:.'..-.] ' grading to fine to medium [rained sand, with lenses of

-:'ii'!-: clayey silt.

o. ·

I030 ·i++!'
'(('('i
Y(-.p

90.' i::::
.'.[:.? ' becoming coarse to very coarse [rained.

.1020 .'(:.'.- .
I. '.:.'..i.Z

_ :l''.
,- 'o'.- .[

. '.'.o'.

°:?;
· · .. o

.:.:_."_
: :' .'.

1010 · ·'.'.'
:-'.,

.. ':-?

., o...

'.,.LT.UVrU'M(q,,,)'

110- CLAYEY SAND (SC) brown, very fine to coarse [rained, ,
large amount fines as seen in thickening mud, occasional
cobbles.

1000 . _ ._

120. ,.
cobble lens.

,990 _/l__n t_"_e** of ',v,,nel_,rritf,,h4qn:,,rin I_.T.AYEY ._ANI')

SHEET 2 OF 3 LEGENDTOLOGSONPLATEA-2 PLATE A-I.1



LOG OF DRILL HOLE
JOB NO.: S88042 DRILL HOLE NO.: MW-1

PROJECT: JPL Upgradlent Wells LOGGED BY: E. Power_ DRILLING DATE: August 22, 1989

LOCATION: Puldena, CMifornia CHECKED BY: C. Kendall DATUM: USGS. PP1339, Plete 2.6
DRILLING METHOD: RotLry Mud, 9 ?/8-in. REFERENCE EL.: 1115 Feet

..r _ ATTERBERG i _ "
I- o LINITS

W IL O
I,- W: IL' _L.
_c a _ OEOTECHNICAL DESCRIPTION >- _n

Z W O ZW J H v ...

M z _, o o AND CLASSIFICATION o =z-_'m"_-

Z O_' W 0
_ H I.-'W W i 0 O'I H W ff _' M_1,,-_ J .I :3 Z .",,iI-W I- 4Z I-- U1

D W I- -I _1 O. n-Ii"to O. _z o']_ _::]c o: ow wa. ,.4 ¢ 2: z::lo.J ¢ ,__._ in_. :_ o_M :> kt _-

'ALLUVIUM (Q&I)" .
CLAYEY SAND (SC) brown, very fine to coarse grained,

large amount fines, u seen in thickening mud, occaJional
cobbles.

_980

140 ....

.970

150.
becoming finer grained.

_960

becoming coarser grained.

le0. r

Bottom of drill hole at 162 feet, on 8/24/89.
Groundwater estimated at approximate depth of 85 feet

baaed on electric los.
Boring completed u Monitoring Well MW-l, water level

measured September S, 1989 at depth of 39.04 feet.

SHEET 3 OF 3 LEGENDTO LOGSONPLATEA-2 PLATE A-I.1 '.....



WELL MW-2

BORING LOG AND WELL COMPLETION DIAGRAM

ED10I llkgI0510-6.SNA



AS BUILT WELL COMPLETION SCHEMATIC
MW-2

Flush Moun_

Well Cover Ground Surface
I

Depth Below Slip Cap, PVC
Ground Surface

(feet)
Cement Seal

L Blank PVC Casing, 4 inch

96

Bentonite Seal (1/2-inch pellets)
100

127

Well Screen, 0.020inch slot PVC

Gravel Pack, Monterey No. S

169

Blank PVC Casing, 4 inch

177

Threaded End Cap, PVC

179

SHEET I OF I ssso42 PLATE A-1.2a



LOG OF 'DRILL HOLE
JOB NO.: S88042 DRILL HOLE NO.: MW-II

PROJECT: JPL Upgr_dient Wells LOGGED BY: E. Powers DRILLING DATE: AuiIust 14, 1989
LOCATION: Pasadena, California CHECKED BY: C. Kendxll DATU1M: USGS, PP1339, Plate :2.6
DRILLING METHOD: Rotary Mud, 9 7/8-1n. REFERENCE EL.: 1168 Feet

T' _ _I'?ERBERG :..... '

l- Go LINITS
l- LU IL¢ ,-, o GEOTECHNICAL DESCRIPTION _-

Z tU O ZW .J M ,., vo o ,- z=,, _ ., ._ ._ z(
, z H O O AND CLASSIFICATION z r_l- _,, o-- "' o

I-_ _ l- UJ tO O0_ H W i_Z _ _l- Z M_ I... 'r .j _j .j ":t Z i0,'_ _W _ l-
_ Iii l- _1 .J O. _ 20 fi. L eal-! O_H l> H l-It/ Itl o. m-4 _x _' o-J _ ),,.{.) HZ Q'IC _:C ry 0 01
-I IL Ig rr W 4_ _ .JE3 n, n"o. O0 _H --IH 0 O Ill
U.Iv 0 CI O: O_ Olinm _ (3 0 v 7'0 _,..J O..J h ,al l-

P_rlcinlr loc _sv_,mPnt 4" over g_ h_.q_,_

ALLUVIUM (qal)' ' .
" "! ' SANDY SILT (MI..) llght brown, soft, dry, with moderate

I_'nount very irme irralned sand and scattered rock
fragments.

becomes damp at 5 feet.

1160 . cobbles st S feet ....... . ..... . . . - . . . .

1'0.

set 10" conductor to 17 feet, end of shift 8/14/89.

1150 ' .'....i _r LUV_ (q_)-
['" 'i SAND (SP) multi-colored, predominantly very or,iltc°arsebecls.icrained and rounded, with appreciable fines,0 (:ii[':!

iM_!_ I-' numerou, cobbl_ below Il' f_lBt Pr_m_Lr_Iy S'r_l_itic

(ra&Rments, with fine to coarse sand.

.41. _El'· · .....]

[1140 ': '_P'

3o. _.'::T:I

SA.ND (SP) multi colored, medium to very coarse i[rained,
· - with scattered irrs,vsL

' :.'...

[::'
1130 · '.:'[-

:.

4o- '-":')
'...'.

.::'-
· '-:'i'

· '-"i'
i '.:.'... Z

11il0 '.:.:_.'.-.

·.:- '.'.-' thinned mud, end of shift 8/15/89.
sO ..:.:[.:

%-.:-)

..'..

. '....

"" incre_in$ _avel.
1110 ' :'"".'

:2''.

,;.'.
60.

:'_:'i__' ' numerous cobble-, below 61 feet, predominantly 8'fanatic with
sand. Clear and milky quartz, white and pink feldspar,

_.-..?." ' rare _reen (metamorphic?), rock [r_,ment_, considerable

SHEET I OF 3 LEGENDTOLOGSON PLATEA-2 PLATE A-1.2



LOG OF DRILL HOLE
JOB NO.: S88042 DRILL HOLE NO.: MW-2

PROJECT: JPL Upgradient Wells LOGGED BY: E. Powerl DRILLING DATE: August 14, 1989
·LOCATION: Pasadena, CIJifomia CHECKED BY: C. KendaU DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1168 Feet

_TTERBERG
_' LIMITS_- O

UJn 0 _,
_- LO u IL
,z o o GEOTECHNICAL DESCRIPTION >- _
n, \. · I-ri' O k' X Cl. .J

Z W! 0 ZW -I H v .-'2.."Z _.,
o _ z: z _o. AND CLASSIFICATION m ., ._ ._, _.
H Z H 0 0 Z _1- _' 0 v UJ 0

I- ',r' .J _ .I 3 'r' r-,_ I--W HI-- i-I- _ i-_> UJ _ ..j .j n IL ='aO: a.
Ig ILl IL H _ _- _' O.J: 4Z >-0 _Z 0 'v' _Z: mr 0 O_

5 nW _ _ _ _ .jm, _ rrn O0 HM .JH 0 0 ILl_0 m'-' O O v _O .,J-I ri_il k- _ k-

'4"' "ALLUVIUM (qal)"· ,,'.'

'"' ' SAND (SP) with cobbies, multi-colored, medium to very

1100 '_

· *. ; coarse gr_ined.

,. 70. ..em...'.
.._.."_-'.':.

. ..._. ?

.(:-..:i
·.(...:_ ................................. . , ...

I' . 'ALLUVIUM (Qal)"SILT (ML) brown, miczceous, slightly _layey, with some very

1090 i fine iffained sand. Below 80 feet, b_coming thinly
80.' interbedded u noted.

._ cobbles, primarily iranitic rock fragments, with fine-coarse
- sand and fin_..

...-'.._
silt lenses.

90.

""_'_'_' cobbles, as above.

_._. ?-. ·

!, ': ' SILTY SAND (SM) brown, very fine s:md with large amount
of silt.

1070 f- '

100. ' _ CLAYEY SAND (SC) brown, soft, with fine-coarle sand.
'/////_,

cobbies, grlm_tic rock fra_-ments with fine-coarse sand and
ll".il.
.: .em...; silt lenses.

,060 .-_
. ...-.._

110. _._
-: -El_'_

-: ,_., '.

._._

./..._-'

.:_q
1050 '. "em"'.

- ...,_,..:
1_0. .-_

!,i ' i[.._.' SILTYtomedlumSANDsand.(SM)brown, soft, slightly clayey with very fine

;.

_' l'_
1040 _. .

.v_n ',.i ::

SHEET 2 OF 3 ' LEGENDTOLOGSON PLATEA-2 PLATE A-1.2



LOG OF DRILL HOLE
JOB NO.: S88042 DRILL HOLE NO.: MW-2
pROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: August 14, 1989

LOCATION: Pasadena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6 ' "/
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1168 Feet

_TTERBERG
:Z:l _- LIMITSk-' 0

IUO. 0UJ mma _ GEOTECHNICAL DESCRIPTION _-
I_ %. * }**[_ 0 I- ._ _ .J

Z ILl O ZUJ -I _ "' _"
o c_ _' z _ o. AND CLASSIFICATION tu ._ ._ z. =. o o =,_ roy., o

,.J .I -I 13 Z _,',. I-bi k..I-. Cf: I- O)
:PO HZ 0'I: _I: Ill o

j_uJ cc w <_¢ .Jm n, _'_oo H_mJ_ 0 '" ,,,0 O il, _ _ II_,' 0 Ov EO .J..l:O.-I I- · I-

.:.?._- .: Cobbles, primarily granitic rock fragments with tracu of

..?_._ dark gray metamorphic (?) fragments, with fine to coarsegrained sand a,nd milt.

...--.._
. . _ end of shift 8/16/89.

: . :' · ._ SAND (SP) primarily quartz and feldlpzr, very fine to come
"]":'_'_i grained, with some f'm_.

10_o '?'?:I
140.' '. "-'"'-'- · ' ......................... ' '

· -.'. -

:-_.. Cobbies, granitic rock fragments with large amount of very
_.. _. fine to come grained sand and soluble clay _ seen in
· .o thickening mud.

1020 ?_'

CLAYEY SAND (SC) brown, fine to come grained sand
150. with SILTY CLAY matrix.

1010 z
.- ..... I Ran E-LOG to 158 feet.

160. coaz'ie grained.

'_ Cobbles. granitic rock fragments with medium to coarse
very

grained sand.

1000 ..--_
170. ,el-'. _-

.'_-

i¥:'i. SAND (SP) predominantly quart-- and feldspar, medium tovery coarae grained, with traces of mottled gray brown
.(-_:.:.- cla_.

99o ?)'>
· .·. °,

Bottom of drill hole at 179 feet, on 8/17/89.
Possible &q_oundwater zones below depth 140 feet based on

electric log.
Boring completed u Monitoring Well l_fW-2. As of

September 5, 1989 no free water hu entered the well.

LEGEND TO LOGS ON PLATE A-2 PLATE A-1.2 ,SHEET 3 OF 3



WELL MW-3

BORING LOG AND WELL CO1VIPLETION DIAGRAM

WESTBAY MP CASING INSTALLATION LOG

_DI011 I_B1051045.SNA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-3

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1099.59

CASING ELEV (ft, above MSL): 1099.82

DRILLING SUMMARY

Traffic Box Locking Monument Cover DATE COMPLETED: 1/11/90 to 1/24/90

ete_ _rface DRILLING COMPANY: Beylik
Concr ! _2_2ft.2ft. DRILLING RIG TYPE: Mud Rotary

Conductor _ i ' TOTAL DEPTH DRILLED: 730 ft.

Casing I

CONSTRUCTION DETAILS

F----i °mh°le BOREHOLE DIAMETER: 18.5 in.

Grout _ IB I Screen Back (CONDUCTORCASING)
flit CONDUCTOR CASING DIAMETER: 16 in

Casing _____ Interval Iht rval
e CONDUCTOR CASING LENGTH: 22 ft.

I 155 ft.

i .o.,,
Screen _ _ - TOTAL WELL DEPTH: 700 ff., 192 ff.

L 223 ff. BLANK CASING TYPE: Low Carbon Steel

250 ft.

Filter Pack _l_ _ 260 ft. BLANK CASING DIAMETER; 4 inch
270 ft.

TOTAL BLANK CASING LENGTH: 650 ft.
320 It.

344 ft. SCREEN TYPE: Stainless Steel

S 354 ft.

366 ft. SCREEN SLOT SIZE: 0.010 inch

542 ff. INDIVIDUAL SCREEN LENGTH: 10 ft.

555 It.

565 It, SUMP LENGTH: 40 ft.

is81 ft.
PROTECTIVE CASING STICKUP: 2 ff.

1615 ft.

650 ft. GROUT MATERIAL: Volclay Grout
660 ft.

Sump--.._ H I 679 ff. SEAL MATERIAL Bentonite

700 ft. (Boc)

730 ff. OD) FILTER MATERIAL: _2 Sand

COMMENTS:

_ L:_sha red_everyone_jpl2V_or elog_as builtstwestb ay.xls



EBASCO ENVIRONMENTAL
HELL NO. MW-3 '_.... '

PROJECT JPL _S_r DRILL HOLE DIAHETER (in) %5.75/9.87_

LOCATION ..Pasadena, CaT_forn_a GROUND LEVEl_ ELEVATION fit) JYO0

GEOLOGIST/ENGINEER I_. Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (fl:) 730

DRILLING COF_ANY Bey]jIc DEPTH TO WATER fit) 130.50

DRILLING METHO0 Mud Rot'ar'v DATE (start/finish) 1-tt-90 to t-24-90

WELL/BORING DESCRIPTION AND NOTES
COMPLETION

SAND, NLLTICOLOREO
medium to very coarse grained with abundant gravel,
predominantly quartz and feldspar.

BOULDERS
granitic, rounded, up to 2 ft in diam.

SAND, NLITICOLORED
medium to very coarse grained with abundant gravel.
predominantly quartz and feldspar.

BOULDER
granitic.

SAND. MULTICOLORED
medium to very coarse grained with abundant gravelo
predominantly quartz and feldspar.

drilled 25.75 in. hole to 22 ft.; set conductor
pipe; continued drilling with g.875 in. bit)
("soil-3-1 collected at g:]o on 1-17-gO)

SAND. MULTICOLORED ....... '
medium to very coarse grained with scattered grave_
predominantly quartz and feldspar.

SAND. SILTY. LIGHT BROWN
moderate amount of very fine grained sand and
scattered gravel.

SANO, MULTI-COl_OREO
medium to very coarse grained with some gravel,
predominantly quartz and feldspar, occasional
granitic cobbles.

BOULDER

SAND, NllTI-COLOREO
medium to coarse grained with some gravel,
subangulae to subpounded, few thin lenses of
clayey silt.

SAND, MULTI-COLORED
fine to very coarse grained with aOundant gravel.
subangular, poorly sorted.

SAND, MULTI-COLORED
fine to very coarse grained with few granitic
cobbles or boulders.

BOULQERS
SAND, MULTI-COLORED

medium to coarse grained, with abundant gravel,
predominantly quartz and feldspar.

("soil-3-2' collected at 12:35 on t-17-gO)



EBASCO ENVIRONMENTAL
NELLNO.NH-3

PROdECT _ ESI DRILL HOLE DIAMETER (in) t5 75/9075

LOCATION Pass(lena, C_]_fopn_ G_qO[JNDLEVEl_ ELEVATION (fi) JtO0

GEOLOGIST/ENGINEER l_. Cut]er, T. Tomczyk TOTAL DEPTH OF HOLE (fi) 730

DRILLING CO_tOANY Bey]Jk DEPTH TO WATER (fi) t30.50

DRILLING METHOD t4ud rotary DATE {start/finish) t-t_-_0 to t-24-_q0

 sc. .TIo.A.o.oTEs
o

- medium to coarse grained with trace graveloo.-- i ---

lO

'_ _ --=_----CL SAND. MULTI-COLORED
--'------ medium to coarse grained with trace gravel.

_x _ 0 0 N ---
_/ .' ._SP SILT. CLAYEY. LIGHT BROWN

_/, k _-=_EES0ULO[R
_20 ', -_ _.. L_SP) SANO. MULTI-COLORED

" L'ii- _ 0 0 N _ _ meOium to coarse graineO with common light Drown--!.' clayey silt to sanOy silt (-25Z) .
_a

,_30
I '.' SC $ANO. BROWN

--' meOium to coarse grained with amunOanL brown
_- - -J 0 0 N i-- '-- clayey to sandy silt. percentage of silt

----- increasing ('50Z) .
--- {hole angle: 0._25 degrees)

' _.40
·- SC SAND, CLAYEY. BROHN.J

--' very fine to coarse grained, large amount of clay
-- 0 0 N _--__'? anO very fine sand matrix (_70_), occasional

._ granite boulder.
-- o

_50 .-- SC SAND. CLAYEY. BRONN
--' very fine to medium grained, large amount of clay

- _ 0 0 N ------ and very fine sand matrix, occasional gravel an_
'_ -" -? '_ . __ coarse sane.

· ,_'.: i'. __.

J60 _ ::' i::" SC SAND, CLAYEY, BROWN
I-'.' .'7--- very fine to coarse graineO, trace gravel,

- _ :' '. 0 0 N -- . becoming coarser grainedo silt anO clay matrix.

0 0 N --.__'_' fine to coarse g_ained, occasional very coarse._ sano and gravel, silt eno clay matrix.

_BO -'- _ · -- SC SAND, CLAYEY, B_OI_N

... ..

:. --' fine to coarse graineO, trace gravel, clay and
- !:':: '.: 0 0 N ----'? very fine sand matrix ('20%)

· .. ..:'. __.

' lgo _ L -": , .-- SC SAND, CLAYEY, BROWN-MULTI-COLORED
_ ,./_/ _;'- --* fine to coarse graineO, clay anO silt matrix (-15_)

- _ x/ 0 0 N-:200 _L __ 3-3 --- ('soi1-3-3' collecteO at 1_ O0 on t-lB-90)



EBASCO ENVIRONMENTAL
WELL NO. MN-3

PROJECT JPL ESI DRill HI)IF DIAMETER (in) 15.75/9.87_ ......

LOCATION Pasadena. California GROUND LEVEl_ ELEVATION fit) ltO0

GEOLOGIST/ENGINEER .M. Cutler, T. Tomczfk TOTAL DEPTH OF HOLE fit) 730

DRILLING COI_ANY BeyYik' DEPTH TO WATER fit) S30.50

DRILLING METHOD /_d Ro_ary DATE (start/finish) $-$$-90 to $-24-90

//¢.t -- veryfinetocoarsegrained.:layandsiltma,rix-

_210 _ _ _ · SC, SAND. CLAYEY. mOWN-MULTI-COLORED
.--' fine to medium grained, occasional gravel and

H /// _ . __ BOULDER -

_'_'_)20 _ _ _ . _ sc SAND. CLAYEY. BRn.N
2L .--' very fine to coarse grained, abundant clay and

_: _ -_:4 ':' '_ 0 0 N -- _--. silt matrix (~50%), occasional gravel.

_-2-_0 L_ '" "': SC SAND. CLAYEY, BROK_I
- ; --' very fine to coarse grained, clay and silt matrix ·
-- ' 0 0 N --__--. ('40%1. -

! _ .-- i:-.: ._

240 i."
' I-': ._ SC SAND, CLAYEY: BROWN .

.]: --' very fine to medium grained, cuttings mostly clay" _ 0 0 N -- '-- and silt ('70%). '
- _ .---
L25o' _ --'

J --- SC SAND. CLAYEY. BROWN
- -'.:m_ :.' --' very fine to coarse grained, trace gravel, very

- i'i'.i_ ::' 0 0 N --:-:' abundant clay and silt matrix ['75%). -

..,-- ... __. (hole angle: _ degree) .:-260 -' ' ".--'_ :',
·- --- SC SAND. CLAYEY. BROWN:-, ;.

--' very fine to coarse grained, trace gravel, very
[ '": ":.; 0 0 N -- ':- abundant clay and silt matrix ('65%1. --

-- I '_ %.
! --.

270 i !
I _r · -- sC SAND. CLAYEY. BROWN

_, _ .-;-_:.. ve.yfineoral.ed_ocoarse°rained.a..ndant- // '_J 0 0 N -- clayey silt matrix, some silty clay present,

:-eeo ..a __ _ ! _. .-- BC SAND. CLAYEY. BROWN -

/J // --' very fine to medium grained, abundant clay and .

..j_ _ _i_!.._ 0 0 N -'---:-: Silt matrix' °ccasi°nal c°arse sand and gravel' '.

.'- 2gO i_ _ -- SC SAND. CLAYEY. BROWN
-- · fine to and

- ' _ / _ 0 0 N -- -- silt matrix, occasional coarse sand and gravel. .
_ I very medium grained, abundant c]ay .L X3-4 --. ("soil-3-4' collected at 8:35 on t-$g-gOl

-300 ....



EBASCO ENVIRONMENTAL
- WELL NO. MN-3

PROJECT UPL ESI DRILL HOLE DIAMETER (in) t5.75/9.87.5

LOCATION Pasadena, California GROUND LEVEL ELEVATION (fl:) 1100

GEOLOGIST/ENGINEER M. Cutler, T. Tomczyk TOTAL DEPTH OF HOLE [ft) '730

DRILLING CD_ANY Beylik DEPTH TO WATER [ft) 130.50

DRILLING HETHOO 14ual Rotary DATE let:art/finish] t-it-gO to l-_4-gO

_cn_ _mm

_-= WELL/BORING _ -_ __ _ _ x
_ COMPLETION _ _ i_ m _ m DESCRIPTIONANDNOTES

-300 -- _i T .- sc SANO. CLAYEY, BROWN
fine to coarse grained, common silt and clay

23t0
--- CLAYEY. BRONN .

--' fine to coarse grained, common silt and clayscSAND
- _ _ _ _ D O N -----.-.__.__. matrix ['45,1, occasional boulders.
-320 _ 2 /l _'L

.'- .'- '_ -_ SC SAND, CLAYEY, BROWN
: :.' _' fine to coarse grained, common silt and clay
·" :" 0 0 N '_ matrix ('45Zl, occasional boulders and gravel..; .:

-330 -J e3 '" _'" -_ SC SAND, CLAYEY, BROWN

- 0 0 N ------' matrix (~45X1.

--
--'-340 l:- _ .-- SC SAND.CLAYEY.BROWN

._,. _ -' _3 _' very fine to coarse grained sand with silty clay- ' I _ 0 0 iN -- '_ matrix ('45Z).

_'350 _ _.:. _: .... SC SAND. CLAYEY, BRONN
· " --' very fine to coarse grained sand with silty clay?'----.._

_' I I.;' -? 0 0 N -- '-- matrix (~45Z). occasional gravel.'' '-- --'BOULDER

.:-360 :' :"
·'.: .'.: .'.'.' SP SAND, CLAYEY, BROWN

- '.' -' -.', fine to coarse grained with silty clay matrix
" '"' _, 0 0 N --'2..'. (~55Z) occasional very coarse and and gravel.

>5 0 0 N -- --'. brown Silt, clay. preOominantly quartz and feldspa_
.--' medium to very coarse grained, minor amounts or

· g -_
L -.380 _ _ :SP SAND, CLAYEY. BROWN,,-a _ fine to very coarse grained sand with silty clay

--' medium to very coarse grained, minor Brown silty

- : _ _ V 0 0 ,N -- '--__. clay, occasional grave!.
i //, _ 3-5 A --.-- ("soil-3-5" collected at 12:30 on t-ig-gO)

-400 ......z_



EBASCO ENVIRONMENTAL
WELLNO.MW-3 ....

PROJECT dpt ES[ DRILL HOLE DIAMETER .(1nj __. 15.75/g.87_

LOCATION ,,Pasadena, California GROITNO LEVEL ELEVATION (ft) t100

GEOLOGIST/ENGINEER M. Cutler', T. Tomczyk TOTAL DEPTH OF HOLE (ft) 730

DRILLING COMPANY Beyljk DEPTH TO WATER (ft) t30.50

DRILLING METHO0 _d Rotary DATE (start/finish) t-Il-gO to t-2d-gO

WELL/BORING ' _ m DESCRIPTION AND NOTES
Q COMPLETION

-400 -- _--_ -- .--SC SAND. CLAYEY. BROWN

- _ 0 0 N __ .-- fine to coarse grained sand with silty clay matrix· _ ('35Z}.

:4_0 -/,_' j_ . __ SC SAND, CLAYEy. BRONN_[ -- (hole angle: 0.75 degrees)
- _'_tJ _', 0 0 N -- ('35Z).

.--__' fine to coarse grained sand with silty clay matrix

_' _ .__ BOULDER

_-420 ; ,,_, --'
; ; _, -sc SAND.C_AYE_.BRO.N

, _/ --'.__ fine to coarse grained sand with silty clay matrix ·
_- _ _i 0 0 N -- (~3010. becoming coarser grained.

,jf, r , __

=430 ',

_' ,, . .:ii''"°' -'",-,o.,- _ fine to coarse grained sand with silty clay matrix ·

, r.//_ 0 0 -- · , becoming coarser grained. - , ,,
v':,

_ 440

' " /I _ ,.'.. _ SP SAND, MULTI-COLORED
. , ._ medium to coarse grained, trace silty clay.

0 0 N -- occasional gravel. '

_ BOULDER- _
' 450 _ _ _' _ ":'.. _ ._o. BP SAND, MULTZ-COLOREO

u_ _ _ ?::°3 medium tO coarse grained, trace Silty clay,- _ _ 0 0 N -- occaainnal gravel.
·._ /j// ,. · BOULDERS

-460 _ ?-:'
io -- SC SAND, MULTI-COLOREO '

_, --' medium to coarse grained, some silty clay (-_5_)- ,x 0 0 N --__. occasional boulders. -

: 470 · -- [SC SAND, CLAYEY, BRONN

--' fine to very coarse grained with silty clay ('25_), *
- _, 0 0 N ------. occasional gravel. -

/,

- 480 _' -- - BOULDER .
·--SC SAND, CLAYEY, BRONN .

fine to very coarse grained Hith silty clay matrix
- ,_, 0 0 N ----'? more predominant (~60Z]. --

_, ---T"". - ' BOULDER -

:490 _
_ :-.:'sPSAND.__,yE_.m_.

-- 0 0 N -- more predominant ('6OIl. --

_2--500 __ I 3-8 ('soil-3-6" collected at JO: O0 on J-20-901



EBASCO ENVIRONMENTAL
NELL NO. NH-3

PROJECT JPL ESI DRILL HOLE DIAMETER {in) $5.75/9.B75

LOCATION Pasadena,California GROUND LEVEL ELEVATION (fL) tt00

GEOLOGIST/ENGINEER .../4. Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (fb) 730

DRILLING COHPANY Bev]Jk DEPTH TO WATER (fL) t30.50

DRILLING METHOD Mud Rotary DATE (start/finish) t-tl-90 to t-_d-_O0

o COMPLETION _ _ ' _ ' _ m DESCRIPTION AND NOTES
o

-500 -- 3--_ -? .--sc

'- _ _ o o N --I--__2_ SAND.traceNULTI-COLOREDbrownsilty clay. trace gravel.

. :_ _/ ·-- SC SAND. CLAYEY. BRONN-- medium t.o coarse grained, silty clay matrix (-60_)

__-- BOULDERS
5 _0

-._ _ _ ---SC SAND. CLAYEY. BRONN_ -- fine t.o coarse grained, s ilt.y clay ma,rix ('25%,.

: _ ,_ _ ._ 0 O N --------

m

- 530 _ _. _/_ :-.----'- MLI_ ='== SAND, CLAYEY. BROWN .

_- "_ o o N --:__+2 '-
_ .J '-.--'--_ fine t.o coarse grained· silt.y clay mat.rix (-50%)

-.----- (hole angle: 1. J25 degrees):540
_ _ _ --_-+-iMLSZLT.CLAYEY.BROWN

!ii ..· -·--.--- silty clay. occasional _o common medium
- ' 0 0 N __-c.-r_' to coarse sand present. ('10-15%), rare gravel. -

.-. -.---

:550 ....i;i -., _--' silty clay. occasional t.o common medium

- _'-? z I 0 0 N -- -- to coarse,sand present ('JS_), rare gravel. --

_ --.
:560 -- - _ ,;.:'SP SAND. CLAYEY. MULTI-COLORED --

":-- '.' :.'.'.' medium LtD coarse grained, silt.y clay present
' -- '::---/' _ 0 0 N -- ('4o%)

·:" I::'i _:_. ': :. :!:- 570 .-:', t:',
·.: ...: .'.::SP SAND. MI.JL.TI-COLORED -
:'. '.: "'"_' medium t.o coarse grained, predominantly quartz

.-- _ ::': ;:. 0 0 N -- .°'/"" ' BOULDERSandfeldspar, minor silt.y clay present ('25%). --
.:.' ..-. :.' :.-

"-580 _, " ,:" ,, '--
'_ 7 -- SC SAND, MULTI-COLOREO

.__ _/ _/' _ 0 O N ------' medium _o coarse grained, predaminankly quartz

- ,., -.
_59o'" _ _ _ .-scSAND.CLAYEY. MULTI-COLORED

--* medium to coarse grained, silty clay matrix (-40_).-

- X .-' _00 --- J _J_ 3'] .----- ('soil-3-7" collected at I1:35 on t-22-g0l __



EBASCO ENVIRONMENTAL
NELL NO. MH-3 .....,

PROJECT _ ESI DRILL HOLE DIAMETER (in) t5./75/9.8; _5

LOCATION Pasadena, California GROUND LEVEL ELEVATION {ft) ttO0

GEOLOGIST/ENGINEER /4. Cutler', T. Tomczyk TOTAL DEPTH OF HOLE (ft) 730

DRILLING COHPANY Bey]Jk DEPTH TO NATER (ft) t2,0.50

DRILLING HETHDD A*./d Rotary DATE (start/finish) t-tt-90 to t-24-90

NELL/BORING _. -- .J _ m DESCRIPTION AND NOTES

o COMPLETION _ _ X _ _o

:600-- _, _: _ -.:.spsAND.CLAYEY..U,T_-CO,O.ED
.--' _/ _ _' O 0 N __ :,i:::.' '. medium to coarse grained, silty clay matrix (-30_1.'5_o i _. _ _, '-'

;, !...:.--' i -_ ---- 0 0 N .... i_'.'".., medium to coarse grained, silty clay matrix (~15_) .

- _ " :. :-,.6:_0 ::' :" ---:SC SAND, MULTI-COLORED
.. --' medium to coarse grained, silty clay matrix (-15_).- . --

ii'! ;:'. o o . --_.- ... .:. ----.
' 630 _ :' :'

"' --- SC SAND, CLAYEY, LIGHT BROWNr.,..1 ... ,.
' 'J :.:: .-.: --' hard. medium to coarse grained, silty clay matrix

-- ,_ :':-: L:: o o N ------. (-soz). _.,

' _ !:::i "'." -.:-':'"--'BOULDER
. 640 :. ._ SC SANO. CLAYEY. LIGHT BROWN .

:'.'. --' hard. medium to coarse grained, silty clay matrix

' _ -.'i'? ..."': u_ 0 0 N --_:_':-. (~6OlO, common boulders.
' _ · -_ --- CLAY. SILTY. BROWN '

-"' ":----"' _ ---SC SAND. CLAYEY. BRONN
550

,i, iili!il- __ --' hard, fine to coarse grained sand with silty clay
-- _ 0 0 N --:_ _tpix (-_. some decomposed granite (-3-5Z}. -

.--680 -- ... .-- SC SAND. CLAYEY, BRONN_._ ·I. :' --' hard. fine to coarse grained sand with silty clay! o . . --

- I:" "" 0 0 N -- . matrix ('70_, common boulders. -
' I.-., !? :_:-
' 670 J

I"-' ---SC SAND, CLAYEY. BROWN

.' _ j,,..'::' J_':i':: :-'__ hard, fine to coarse grained sand with silty clay '0 0 N -- matrix Fsoz) common_oulaers. -:.' .. --, .
:" :" ' ----- (hole angle: _.5 degrees) ·

- _, _, -.---. HL SAND, CLAYEY. BROWN .
>_/ />_/ -_ .""----.- fine to coarse grained sand With abundant silty

- _ _,. _,,_ _ o o N --':+Z- _laymatri_(-7_.u 7...J ....

-sgo _ _- _ :-:+-

_ i _ _ _- 0 0 N __r_+-r_-'--'; some medium to coarse grained sand 1'_5_1. .'
X ....i / ""-'--___em_ _ --,-- 3-8 .-.._--- ("soil-3-8" collected at 7:30 on t-24-90)L700



EBASCO ENVIRONMENTAL
,, WELL NO. MW-3

PROJECT dPL ESZ DRILL HOLE DIAHETER {in) 15.75/9.875

LOCATION Pasadena, California GROUND LEVEL ELEVATION {fi) tYO0

GEOLOGIST/ENGINEER W. Cutler, T. Tomczyk . TOTAL DEPTH OF HOLE (fl:) 7_30

DRILLING COFL°ANY Bey]Jk DEPTH TO NATER (ft) t30.50

DRILLING METHOD Mud Rotary DATE (start/finish) t-u-9o to 1-£4-9o

NELL/BORING J _ij _ m DESCRIPTION AND NOTES

o COMPLETION m_ i x u_

-700 /./"///_ ---- ----_': ML CLAY. SILTY. BROWN
·-'--_; some medium Lo coarse grained sand ('20%).

- i0 0 N -- -_----Z common boulders. - .

.d ....

-710 _ :2:",-I-"-:-----ME CLAY. SILTY, GREY

-'_.--- some medium fr.o coarse grained sand (~15%) .- ,.., o o N --Z-Z-.'

----
: 720 F--+--NL CLAY.SILTY. GREY

-'--.---' some medium to coarse grained sand (-15%) .

- --4! 0 0 N -- -t-.jrT_G_-GRANITE. LIGHT BLUE
_ hard. predominantly quartz, feldspar and mafics '- 730 -J ' , -i-, (40%1. _{granitic hasement encountered at 724 ft.)



TABLE 6 _,,,/___,.._

' ' 14/estbaK MP SystemM m
m

_. J _t_m_tslnc./. Casing Installation Log
Project: /V'_._40-m__-/l_w-uL_/o.,U L48o.,_,_f_Ry:/,E-,_,,¢.._o WBRef:__/,_J__

Location: /_ 54ID_,uA _ EAcIFa RNIA Hole No: N V_/3 Installed by: _ __zdr,
' _r_,'/_ Date Installed: f_8 i///?foHoleDepth: :_._& MPDepth: _: HoleDiameten.._,_/_ ''

Measurement Datum: _/_o_I_ _uRFA__ Datum Elevation:. Date Drawn:_ .2-,_u3/./_,o

I_? Geok_icol Descrlp_ Jng Serial No. Final Packm Comments Tests5_. __ i_;_tch No. Pro. ute/Volume 'sobspo.

2.o A.J_-_'"" ,,,o_4,_.._;,,: ,.,,_ .,/"% ;_ _,L4,._,

,.5',-_.,,--._."_c._i,,_ J_._ j_ _oes; /s:_::) 4u/
ice,4e,,o_ -_r--, -
ico,,.e.._ 'r

_ - ,o' 15zj

-.. _,.. i el ,

///f,_ P"//_

50 !

- 7-_ ., ?o_l J3:_l d J

__' , +-/_,4,..,

_o .. _2 ·
,g._p ,a ' .. c/oasr IS:oq d ,/

&o' _.,,,_.t?r--,*

3 _z. (.,.z__,,s:/6 ___'_ "

¢0 ,/,n.. _" _s/,_ _s ,4 ·

z,,r,,_sc_:_e. 17,, '_op..c; ' l_.'S_ ¢' d

/o_ G-,.o,,.../7,9_' '_ !

. ! __ '//..:_ I -IPo_t Coupllng ....MPco,ne , Portcoup,ha I Icoupr,ne ,



?

" _ Sy' ' IA/ tba? MP stemM N
11 J
_. J __ntsin¢./ . Casing !nstollotion Log

· ,,v,,,_,,e_'vr_Location: ,t_4'_A_c>C-_Aj_t. IFoRNIA Hole No: /_/-_ .3 Installed by: _._,//_'5/_../d-

Hole Depth: .._2 _C6 MPo_,lr_a_.D_eptb:_o68 _ Hole Diameter. _74/* 5't_/. Date Installed: ,__-8.//_/_f_o
Dote Drown: --/_J$//_o _Measurement Datum: _,_ou,u_ _v,_A¢._.. Datum Elevation:

_ol [_sctipfioct i _ Cask'_ Fir_ Pocket Comments
Rrms_efVokJme

GROOT 'TO _" ,4
· _ae_:i

4 7 c4,_ /4. o

/:l _"_ '7°e';

._c_/v6
%J

ec, l,,s Iz:_..¢

::-,.'" ? 0 ¢'_;;

12._10

MP C,a,_ng MP Packer ,Pod' Coupling Port Coupling



' ' 14/ stb©K MP Systemm m

_. J __ts_nc., - Casing Installation Log
Project: A/_54 ,7'_r _oP,,L._/o_/ Z'4_O,_.,4Y-o,CJt/_.S,_$¢o WBRof: L¢/8 _50 '-......

/

Location: P4_A_:)E,_JA > C4/..,fo,_,/)A Hole No: _/U 3 Installed by: E_/K_/Z_.,_r_/,_._,7-_

HoleDepth: -7'_o ._'_; MPDoDth: _BB F'_. HoleDiometer: _'_#/4_5';_z/,. Datelnstolled: '_& /4/ff_o
' ORKrI_/tL. _ ' /

MeosurementDatum: _ou_l::_ ..._Ar..F_. DotumElevolion: ,Dole Drown:. _1._3_/_o

I:)_<_ip_on _ MPCas_ Serial NO. _ Pocke_ CommentsBatch No. Pressure/Volume

·. _0 ' I z.:0

i.'l _iX _/._

?O?s;

c_ o o' ?bps; 11:5 _

m_,_Tr£x_,/t/_._c4_v o S_z 2-32'0/ ?Opsl I1:5_
(3 o o

O O

o ° xmo ?op_; ti

o o o ?,oFsi {1:5o
25z._'

5zG,I clop,; II ,_,_7
B IH,,_, '

z,_,? 2_2.0' ' ?°mi

c/o

C}O /1:5t

9ops/ tl -'z.s'
_'0p.; u:z3

n 0 xRegular ' Seffiement Mea.sufement Pumping N Regular
J._.JMP Casing MP Packer Casing Port Coupling Port Coupling J JCoupUng



,,,,.',, . ._dleet Of

' ' 14/Gstbay MP SystemM m.
I J

J lnstrumenlslnc./ · Casing Installation Log

_ Project: A,/_.s4 ,._'f_7" ,,_o_uL<;o,,_,i _/A4_44_"o,_K//_'4_/}5__o WBRof:_,__

Location: /_,,!Z::_.._A, _.A,c._,,coh.._/_ Hole No: /_Z,2 _ Installed by: ____/_s./_.'_,_/,_/.c:,x

Hole Depth: '_ _'_. MP_Oeptb_.._. Hole Diameter:. _/_A tt$_.___Date Installed:_ _//1/??_,__ OA'I/Z'I/_ _. - -

Measurement Datum: _P.o_/_> _u&F'A&_..- Datum Elevation: Date Drawn:. ,F;_ 3//?o _

_al D_,crtpitc_ _ I ._31'i01NO. FinalPacker Comments
Log ' Botct_ NO.i Pre_sure/Vc_ume

j ?O?sl ;/:zo

gaf

C' D c

o o _ZGI ._2_.0, clapsi I1:11
o o

o o P_sc_cle,_. c,J,.g_,,,d_,. .
.. ; pt_ L.a.b T_._.

o _' iD

_/O,_s; I[ ;o7

o o o ?Opts/ _l:o_

0

0

z_s_ -_.o' ?o?_; /o:_

_o_; /o:5_

9'co

psi

I0 :cio

/
/0:

MP Casing MP Packer IDodng Port Cou_k_g Port Coup_ng ! I coupr._



_.,5_o,Y_

' '" W tb©y MP SystemM m
I J

_. J _t_mo,,t_n¢./. Casing Installation Log
Project: A/,._A ._'_/'- ?z_a?_,_-Sz_A/_",zt_o,_ro_-y/,_4$co WBRef: MZ_' _:.-.-.-.-.-.-.-.-.-_ ........

Location: /_,,¢_p_,,A] _.tgo_.,_lA Hole No: _ _ Installed by: _'_/__._,,_,

HoleDepth: :_2_z_. MPl_eoth- _8_'_-_.-. HoleDiometec 7¢/_ _Tr_-s-Datelnstalled: _A //,,/__ u_tbt_';tL.
Measurement Datum: 6,_0o_b $u_gAc..__. Datum Elevation: .Date Drawn: .7',_ -_//5'_,

Joint
I:)ep_ _ De_c_ip_ _ MPC_slng Serial No. glnolPocket Comments Tests

F._ Log Log Botch NO. _,_a_eNok,wrm loire _ ·

4/0 3_-' _o_;/o:_z.v' v'
i '_

/ _

440 _ z-_ 9o_;Io:o't ,/I

4J.,o _ ' ':?a,,_lO:O{ .J '/
,,,,

i

i-
480 i:_, ?o_._:sq ,J ,-J

z_ 7o_;,:so J e'
4?0' i

· ' "'"" I._.!

-- _,aslng Port CoupUng J JCoupling!_ Casing _ I -- IPort Coupling



· ' .t_le4Dt of

=,, :. 14/_stb©y MP System
,_ _ _t_um._t_Jnc./. Casing Instoliation Log

J

Location: P_SAZ:_,IA; F_Z./,_::_.t/,_ Hole No: /'fi_{_J_ Installed by: _'_ht. _v2

Hole Depth: '_ _'E; MP Del_th: _f/= Hole Diameter: _/_ "_.,.r__ Dale Installed:_ ,,_-_.//, J_._O

Measurement Datum: _o_,,.jb $_,_./=,4c._ Datum Elevation:. .Date Drawn: ,7',_-_-_//_o

SefiQINo. FinalPocke_ Comments
C-_=.oloolcolDescrlpfion BatchNO:!Pressure/VoaJme

e0

c_d

?;5 I
5'z55 5'3_.o' ?0

_055

I;1 0 ' i=- HRegular nt J_J Measurement Purrkolng Regular
MP Casing MP Packer I v I Port Coupling Pod' Coupling Co_



' ' Vi/estbov Casing InstailationMPSystem._
ii ii
Ii J
·,_ _,'_m_,_tstnc./- LOa

Project:

Locotion: P,_,4p_,tA, _,_/.-/fo_J/.,_ Hole/No: _L.,J _ Installed by: 4E_,/_,/p._X_,_/E.4u__

Hole Depth: -TZo/_= MP Depth: $8_ F& Hole Diameten _ _/_ $_J_.Z_ Date Instolled: _B.//t/_?e

Measurement Datum: _v.o_u_ _u_t_-- Dotum Elevotion:. Dote Drown: _'_q -?//?_,
!

Joint
Nth. _ I::)e_ptlon _ _PC._k-,g S_'IOlNO. Fire31PockmComments Tests

F_;:; · Log LOG B_tch NO. pressure/Volume jolm ix==

_Cx:)

&,lo -

_ZO o o

o o _ _°Fs_O_:S'Sl,/' ,/

_3o

_' ° _ 5z58 __3,o' tops; o_:_, ,/ J

& c.

44o c,l vom_,_._s _/ d
o o _ I_ I _o_+ ,,.,

I ° o 5 9oe,;o_:_l J-,/'

+

o o <;J' :::_ 443.0' _oe:o_:_o,/ J
!_oSz

· o o o .e- a'z_ 658,o' '_o_,:oe:_ ,/ JZ

_ _ I ioo
I_I°°° J

· z_o-mo_' '_o,,,_oe.-o6er J

'' 14-- NIP_ _ I -- !PortCoupling Port Coupling



WELL MW-4

BORING LOG AND W-F.LL COMPLETION DIAGRAM

WESTBAY MP CASING INSTA!.LATION LOG

BDIOIll_JRI05IO-6.$NA



WELL CONSTRUCTION LOG

t WELL NUMBER: MW-4

' WELL TYPE: Deep Multiport Groundwater MonitoringWell

SURFACE ELEV (ft. above MSL): 1083.69

CASING ELEV (ft. above MSL): 1082.72

DRILLING SUMMARY

Traffic Box_ Locking Monument Cover DATE COMPLETED: 1/31190to 2/6/90

I ____,,,_, _ GroundSurface DRILLING COMPANY: Beylik
Concrete 4 ft. DRILLING RIG TYPE: Mud Rotary

Conductor _-_ TOTAL DEPTH DRILLED: 605 fi.

i Casing _ 18.5 ff.

CONSTRUCTIONDETAILS

i _ _l_Borehole

i BOREHOLE DIAMETER: 18.5 in.
Grout _f_' (CONDUCTORCASING)

Screen Backfill CONDUCTOR CASING DIAMETER: 16 in/

Casing __ Interval Interval CONDUCTOR CASING LENGTH: 18.5 ft.121 ff.

147 ft. BOREHOLE DIAMETER: 12.25 in.

157 fi.

Screen _ 169 ft. TOTAL WELL DEPTH: 560 ft.

· .... / 223 ft. BLANK CASING TYPE: Low Carbon Steel
237 ft.

Filter Pack _ 247 ft. BLANK CASING DIAMETER: 4 inch

257 ff.

TOTAL BLANK CASING LENGTH: 510 ft.

306 ff.

318 ft. SCREEN TYPE: Stainless Steel

Seal 328 ft.

348 ff. SCREEN SLOT SIZE: 0.010-inch

372 ff. INDIVIDUAL SCREEN LENGTH: 10 ff.

389 ft.

399 lt. SUMP LENGTH: 41 ft.

426 ft.

i PROTECTIVE CASING STICKUP: None480 ff.

520510ft.ft' GROUT MATERIAL: Volclay Grout
Sump _ 532 ft. SEAL MATERIAL Bentonite

_'_ 560 ft. (BOC)605 ft. ('rD) FILTER MATERIAL: #2 Sand

COMMENTS:

Ic_Shared_ep/one_Jp_2_oml_as_xJilts _e stbay._ds



EBASCO ENVIRONMENTAL
NELL NO. MN-4

PROJECT JPL ES]' DRILL HOLE DIAMETER (in) %8.5/Y2. _5 ',.......

LOCATION Pasadena, California GROUND LEVEL ELEVATION fit) lOB9

GEOLOGIST/ENGINEER M. Cutler, M. Barnes TOTAL DEPTH OF HOLE fit) 605

DRILLING CO!_ANY BeyJJk DEPTH TO WATER fit) 108.6

DRILLING METHOD MOd Rotary DATE (start/finish) 1-_91-90 to 2-6-90

o COHPLETION _ _ m DESCRIPTION AND NOTES

m o

-o
- _ q_ _ ,.'.';SP SAND. OLIVE-BROWN

--_' -- -- _' -''-' coarse-medium grain, anguZar-subangular, poorly

·°-;_ u '_ -- 0 N -- sorted, loose, occasional gravel.
- ,·._(._ _ ,.·;( __ BOULDER

, · t[_

,· .-._'SP coarse-medium grain, angular-subangular, poorly
_· '< o* sorted, loose, occasional gravel.

-- I ---
.... (OriJleO to $8.5 ft. with J8.5 in. bit; set conductor

o' /_ _ _L .:.: pipe; continued drilling with $2.25 in. bit)

. 2o '. '. I tiSP, SAND. OLIVE-B.ciOWN
· · . coarse-medium grain, angular-subangular, poorly

· 0 0 N -- sorted, loose, occasional gravel.
' '< V "": BOULOERS

i' ,_ 4--1;/_ ,..:_ ("soil-4-1" collected at 14:15 on 2-J-90)[_;

. 30 _;)· k·; Fo! c;p SANBoNULTICOLORED- Z3 Zb ' · coarse grain, angular-subangular, poorly sorted,
-- _. _· 0 0 N --_".',.'. abundant boulder fragments.- I..?.' BOULDERS .... "

q· ;q' I.-:_
-40 ;- ',.-< , .- '< _.'.. SP SAND. MULTICOLORED

i.' *. coarse grain, subangular-angular, poorly sorted.' It, h. !· ·,
-- _ , ·. loose, abundant gravel·

,: oo.- /:., /., '..
· J_e

-50 _ _ _ "'
. ._ ·_ _ _ !·_.'SP SAND. MULTICOLORED

q' i;?.I _ ,.::: medium-coarse grain, angular-sul)angular, poorly-- _'m ;· _ 0 0 N ).... ', sorted, abundant gravel.
'< I -..

-60 _; [; '":_
' z_ _ .'.", SP SAND. MULTICOLORED

· ,. -'.'. medium-coarse grain, angular-subangular, poorly
-- :._ ._ 0 0 N -- -..., sorted, occasional gravel.

· · i·>'Iq q
70 Ii.- _.

. ,_ ·<

kO;; _; .'.'_ SP SAND, MULTICOLORED· ,-.. medium-coarse grain, angular-subangular, poorly-- . 0 0 N -- ." sorted, occasional gravel, abundant rock fragments
z_ z_ :... (schist).

80 ._ ._
. q. q. .'._ '. SP SAND. MULTICOLORED

i' i ;_ _. medium tn coarse grain, angular-subangular, poorly- '< '< 0 0 N --._.'.., sorted, occasional gravel.

go k; k;
- _ _ .'t'SP., SAND. MULTICOLORED

· *: · '. medium to coarse grain, angular-subangular, poorly
- ._ ._ , , 0 0 N --,''.'. sorteO, occasional rock fragments·
. q' q _r V .'.'.

---- /\ .'.:_
' ]00 _ _ __ 4-2 ("soi1-4-2' collected on 2-2-g0)



EBASCO ENVIRONMENTAL
HELL NO. MN-4

PROJECT d/__ ESI DRILL HOLE DIAHETER (_n) t8.5/t2._5

LOCATION Pasadena, California GROUNDLEVEL ELEVATION (ft) . I083

GEOLOGIST/ENGINEER 14 Cut]er, t4. Barnes TOTAL DEPTH OF HOLE (ft) 605

DRILLING COHPANY Bey]Jk DEPTH TO NATER (ft) t08.6

DRILLING HETHOD 14ud Rotary DATE [start/finish) t-3t-gO _o £-$-90

d

o COMPLETION gt _ .j _ DESCRIPTION AND NOTES

:.. _ SP SANO. MULTICOLORED
. -':.' meOium to coarse grain, angular-subangular, poorly

, · ·e °

· ', medium to coarse grain, angular-subangular, poorlye =e

- _ _ 0 0 N -- sorted, some rock fragments.
_ :.'.

m -- ..-._ SP SAND. MULTICOLORED
-7 !:7 ; · '. meOium to coarse grain, angular-subangular, poorly

- _ ' '" 0 0 N '--.'-.'.' sorteO, loose, occasional rock fragments,'. .-.
u) .: '.-
(,3 ; "'" ' '

· _30 .j :
._ ,_ · '.:'- ._._: SP SAND, MULTICOLORED

_ _!' :"!... 0 0 N --,'. ".':': sorteo.mediumto coarse grain, angular-subangular,poorlYloose.
i.-7 -:', :' '.

F- :140 ..:1 -"
..i SP SAND. MULTICOLORED

I J _ ' '" meoium tO coarse grain, angular-subangular, poorly

-- t .zi'i--_:i.I .' o ° :_-- ._o_."°_"',ods..: j,-
150 '":!----" ,_!!!SP SAND. MULTICOLORED

"* :el;
' :-'.l-- L. · meOium to coarse grain, angular-subangular, poorly-- -- 0 0 N -- sorted, loose, occasional boulder fragments.

.____: :..
.. ;, ;'

'.' ,'. = ·
.- t60 :.-

,._.', SP SAND. MLJLTICOLORED
' '": ": _,'.' medium to coarse grain, angular-subangular, poorly

:' L- 0 0 N -- sorted, loose.
-- _(. . '.

_, .>'

.:_70 '_ _,'_m :.j__ _._ ,edium tO coat, se grain, angular_subangular,poorly'_ SP SAND. MULTICQLOREO' 5
-- _ 0 0 N -- ..'i._ sorteO, loose.

_ [ ._CL meOiun to coarse grain, angular-subangular, poorly
- ,_ _/ _ _ 0 0 N -- . _ sorte0, loose.

// /s _ ;. _. CLAY, SANOY. BROWN

"--
' ,,_, _ '_' "i_....sP sA.o..ULT_COLOnEO]oo_.
- . ' medium [o coarse grain, anoular-subangular, poorly
-- _ 0 0 N -- sorLedo

- _ _ _ .'-200 __ ._ --_ 4-.- ..::. 1'soil-4-3' collecteo on 2-2-901
· x



EBASCO ENVIRONMENTAL
NELL NO. MN-4

/

PROJECT _IPL ESI DRILL HOLE DIAMETER (in) S8.5/12. L._S' '_....

LOCATION Pasadena, California GROUNDLEVEL ELEVATION (fi) 1083

6EOLOGIST/ENGINEER ,,/4. Cut]er, H. Barnes TOTAL DEPTH OF HOLE (fi) 605

DRILLING COHPANY Bey]Jk DEPTH TO WATER (fi) 108.6

DRILLING HETHOD !ajd Rotary DATE (start/f_n_sh) 1-3t-90 to £-6-90

o__ NELL/BORING -J -J _ _ >-

"'_o COMPLETION <_ _< v _ m DESCRIPTION AND NOTES
o

.-200-- _'--_ T .:.:',_ ,,.o.._=o_o_o

.-' : //_ _ 0 0 N --,..'.,.."·'" BOULDERS°tied'mediumtOloose.coarsegpa in. angu lar-subangu 1ar. poorly
- . '{

_10 : _ _ ,?_:SP SANO. MLITICOLORED
:_ _ _ _x medium [o coarse grain, angular-subangularo poorly

eU ' ,',_: SP SAND. MULTICOLORED

'- 230 . :.'
u_ .','' SP SAND. MULTICOLORED

-''' meOium to coarse grain, angular-subangular, poorly ......_:. :.. e e e

0 0 N -- · '. sorted, loose, some roc_ fragments (me_amorpnic).
-_;- .,__-- _ ,''.

J r.'.
-240 i:: _ "":'

;""--I-- _ _...;'.' ' SP SAND.mediumMULTICOLOREDto
L -- . .. coarse grain, angular-subanguiar, poorly

'".1..- ::' 0 0 N j--..., sorted, loose, occasional rock fragments.: __'... _ .:.
:. ,. :.]-..'-250 ':. .'.

· : .:.' SP SAND. MULTICOLORED

' :'."':i ' :' !0 ,- ,::';' medium to coarse grain, angular-subangularo poorly-- ..- ;.' 0 N -- ; sorted, loose.

- _; _;-_ .._ eee

"_0_. _ _ -,_' SP SAND. MULTICOLOREO'/ I0 0 N -- sar[cO, loose.
,].:.:, medium to coarse grain, angular-subangular, poor ly_ .'

_ _/ "-:': _
270

_/ ' ' SP SAND. MULTICOLOREO

_/.// _/ _ 0 0 N ,:'?, sorted, loose, occasional rock fragments.
/ · '. medium _o coarse grain, angular-subangu]ar, poorly--

- _ ;f _ _ :.:.Y,-_o _ _ g ._ ..._· oo._, /? _ ,: ' ,rotor to coarse grain, angular-su_angular, poorly
- -- . sorteO, loose, occasional rock fragments. -

7, .:..'.
= ·

- 0 0 N _ --_ C-_ meOium to coarse grain, angular-subangular, poorly

,,_ _,, ,4__ X _._ CLAY. SILTY.BRONN,.soil_4_4.

-- · _. sorted, loose, occasional rock fragments. -

:300 _ _ __ -i- _o],_0 o._-_-_0) _



EBASCO ENVIRONMENTAL
HELL NO. MW-4

PROJECT JPL ESI DRILL HOLE OIAHETER (in) t8.5/t£._5

LOCATION Pasadena, California GROUNDLEVEL ELEVATION (ft) t083

GEOLOGIST/ENGINEER /4. Cutler, /,4. Barnes TOTAL DEPTH OF HOLE (fi) 605

DRILLING COld'ANY Bey]Jk DEPTH TO NATER (fl:) Y08.6

DRILLING HETHOD t_ud Rotary DATE (start/finish) t-$Y-_qo to 2-6-90

._: .E,,/8o,iNG - - . _sc.IPT_oNmD.OTES
o cO._ETIo. <__ - i -

o

-300 -- _--_ -_- --.__CECLAY.SILTY.OLIVE-BROWN
_ ' ---= SAND.NULT,COLOREO

- _ i!_ , O 0 N --_"=_ medium to coarse grain, angular-subangular, poorly

-----_ sorted, loose

-3_0 _ '": -=-_'.. :. ; _ SP SAND, MULTICOLORED
tn _ ..., ".:: " ----___-_ medium to coarse grain, angular-subangular, poorly

- - --'-"I CLAY. SILTY. OLIVE-BROWN

j ?:i =-320 -- '"-mlel
-- . -..i BP SAND, MULTICOLORED

.. -- ee e. _· .. medium to coarse grain, angular-subangular, poorly
- ".: -- :": _ O 0 N I.... . sorted, loose.

-- , . em· e
:' _ ,,· BOULDER

--'_ ::' _::. · ..

- 330 i .:' -:' _ '"'_-'
· i ei.._ cp CLAY. SILTY. OLIVE-BROWN

· . '?_ _ SAND, MULTICOLORED
- :'.: :-::"" I O 0 N --,-___- medium to coarse grain, anguIar-subangular, poorly-

'' .... ' :'_-2 sorted, loose.5' '* I

.? :: i SAND. MULTICOLORED
r.' ::' I medium to coarse grain, angular-subangular, poorly

; .'.i ,", 0 0 N -- sorted, loose.

"_" _//"': --_Hi .'."_= CLAY. SILTY. OLIVE-BROWN
L35o _ _ ..
L _ ,, ,, ,_ ' =:c_SAND..ULTICO'D_DZ Z 0 0 N .... _ medium to coarse grain, angular-subangular,poorly-

..-  orted.looseM
360 _

_ _ _, _ ..,-s_CLAY,SILTY.OLIVE-BRO.N
- -_ 0 0 N --,.---- medium to coarse grain, angular-subangular, poorly-

· . - sorted, loose.

: 370 i 2 _ ':; _ SP CLAY, SILTY. OLIVE-BROWN

- .-. :--: " - _ _'_ SAND. MULTICOLORED
C. O 0 N --, .--___ medium to coarse grain, angular-subangular, poorly-

- _ ::t ::', .. -- SOrted. loose.

.L380 ;:' ,-, .L-.SP SILT, CLAYEY, OLIVE-BROWN
: .--_ SAND. MULTICOLORED

ii:i!.,i

- _ O 0 N -- -,--. coarse to medium grain, angular-subangular, poorly-

- r_! .._- sorted, loose.
390 _ _ ''--

J -- ,',:--. SP STLT. CLAYEY. OLIVE-BROWN. _ :'"';. HE SAND. MULTICOLORED

·:':'.'--__--i!:i xO O iN --.'-_-. coarse to medium grain, angular-suhangular, poorly-
" 4-5 . .__ sorted, loose.
' 400 . ...-_ ("soil-4-5' collected at 1_: 40 on 2-5-90)



EBASCO ENVIRONMENTAL
HELL NO. MW-4

PROJECT ,JPL ESI DRILL HOLE DIAMETER (in) YB.5/t2.=_ .....

LOCATION Pasadena, California GROUND LEVEL ELEVATION (ft) lOB3

GEOLOGIST/ENGINEER H. Cutler, kl. Barnes TOTAL DEPTH OF HOLE (fi) 605

DRILLING COMPANY Bey]Jk OEPTH TO WATER (fi) t08.6

DRILLING METHO0 /4ual Rotary DATE (start/finish) t-31-90 to 2-6-90

_ .E,,/8OnIm ' _ - ' 8 m $ _ OESCnIPTIONKO.OTES
o COMPLETION _< _ X" _ _

- , ',;--SP SILT. CLAYEY. OLIVE-BROWN
- -'--_ sAND..ULTICOLOREO
- :. :.. 0 0 N -- 2:-- medium Lo coarse grain, subangular-angular, poorly

·'.: ".: .' T_. sorted° lOOSe.
.. . ;17 _

' 4_0 L:': ::'
-i'.---SP SILT. CLAYEY. OLIVE-BROWN

"; ?i _ t'i.--_'_ SAND, MllTICOLOREO
- '' '.'i _ 0 !0 N -- · --. medium to coarse grain° subangu]ar-angu]ar, poorly.

·" ':'i ;. == sorted, Zoose.

' 420 ..':{: ,;.' · F-
,JI· -'. . .' ---SP SILT. CLAYEY. OLIVE-BROWN

"... ".; % .-- _ SANO. MULTICOLOREO
- " :"i _L 0 0 N -- · --. medium to coarse grain, subangu]ar-angular, poorly-

_/ _. _ ;. _-. sorted, loose (possibly recirculated material).

' 430 Z,/
'_ · '-'?SP SILT, CLAYEY, OLIVE-BROWN

i_>_ __ :' '::__ SAND' MULTI COLORED ....
- i/_,_ 0 0 N -- ' medium to coarse grain, subanguIar-angular, poorly-

!_, :'.+. i _ -- sorted, loose (possibly recirculated material).

-440 ; _,, : F,_SF SILT, CLAYEY, OLIVE-BROWN
'_/ _ .-_.'_ SAND. MllTICOLOREO

- -- .,-q medium to coarse grain, subangular-angular, poorly-

i 0 0 N t

i
i 'J .. Lq sorted, loose (possibly recirculated material).

,-"
' 450 _J · _; SF SILT. CLAYEY, OLIVE-BROWN_ ...-

-_ t .-..'_ SAND, MULTICOLORED

- ta _ ;0 0 N -- . -=. medium to coarse grain, subangular-angular, poorly-,j _, .. _=. sorted, loose.
,_ · --.

:-460

!"::::_ sAND.MLITICOLOREn
-- medium to coarse grain, subangular-angular, poorly-

- 0 0 N 12 r--' sorted, loose.
i i°' -': BOULOER

-470 !:, ---.'SP SILT. CLAYEY. OLIVE-BROWN
: i':.'__ SAND. MULTICOLORED

- 0 0 N -- . -: medium to coarse grain, subangu]ar-angular, poor]y-
; l:. .:._-. sorted, loose.

-480 -]'-.-, I"=

.-.' .,. .:1 _-i SP SILT. CLAYEY. OLIVE-BROWN-. :, i ' _ SAND. MULTICOLORED
,, ,'.

- :.. 0 0 N -- . _. medium to coarse grain, subanguIar-angular, poorly-

..: ·.; _ .. --. sorted.· :.'.

.- :.. _ --
- 490 '.:: · -'.SP SAND.MULTZCOLOREO

% -- __

·'" ':' _ t --.' ML medium _o coarse grain, subangular-anoular, poorly
· :' 0 0 N -- -- sorted._ '. ·

:" " 4-6/_ ;. --. SILT. CLAYEY, OLIVE-BROWN ,,,_/-500 _- _.. __ · .-.. ('5oil-4-6" collected at _5:30 on 2-5-90)



EBASCO ENVIRONMENTAL
WELL NO. MW-4

, PROJECT ,./l:V.ESI DRILL HOLE DIAMETER (in) 18.5/t2.25

LOCATION Pasadena, CalJfor'nJa GR_ LEVEL ELEVATION (fi) 1083

GEOLOGIST/ENGINEER t4. Cut]er, 14. Barnes TOTAL DEPTH OF HOLE (fi) 605

DRILLING COMPANY Bey]Jk' OEPTH TO WATER (fi) 108.6

DRILLING METHO0 14ud Rotary DATE (start/finish) t-3t-90 to :2-6-90

E _ ,,,)j g,,-I_ 2 _ _)

w--:_ WELL/BORING Q.-Jq, -- .j _ _ _ . DESCRIPTION AND NOTESo COMPLETION z
CO CO_ _ _ CO>' UCOo

-500 -_ ... ...: -- ._' .. _ .' 7, SP SILT. CLAYEY. DLIVE-BRONN

m '.-! _ _ SAND, MLITICOLORED-- " :;1 0 0 N -- . -- medium to coarse grain, subangular-angu]ar, poorly
I ...: ..ti. ;. '_-. sorted.

'5t0 'E- ..'.""--:-' '=
...__ .- .. .L_-.SP SILT. CLAYEY. (]LIVE-BROWN

- ) .'"-- ." _ _ .'-' _ SAND. MllTICOLDRED

' 520 _ i,'.-_. BOULDER
- '-' · -_-SP SILT. CLAYEY. OLIVE-BROWN

':' 0 0 N -- . SAND, MULTICOLORED

' i ' '. E _medium to coarse grain, subangular-angular, poorly

i _--_y__ "' I.. - sorted.' 530 , .k--

_ '" ' i.'. E SP SILT. CJ_AYEY.OLIVE-BROWN
- eq i: _ _ CLAY, SILTY. OLIVE-BROWN
- 0 0 N -- .'_= SAND, MULTICOLORED

."_r__z sorted.mediumto coarse grain, subangular-angular, poorly

. u_
0 0 N I--' _ CL CLAY, SILTY. OLIVE-BROWN;__--- SILT, CLAYEY. OLIVE-BROWN

,J -.

: 550 "--
- ..-E_-SP CLAY, SILTY, OLIVE-BROWN

' E CL GRANITIC ROCK, LIGHT BUFF
- 0 0 N -- .,-= hard, 7% mafics.

-r.__-GR

' 5_0 I_,L .J _t_ _-_ (granitic basement rock encountered at 556 ft.)

7Z__----G-RGRANITIC ROCK, LIGHT BUFF

-
_t _-_ 7% mafics.- _ 0 0 N --',-=-

570 _ _ __-.+--

- _ GR SILT, CLAYEY. OLIVE-BROWN
- _.-- _ GRANITIC ROCK. LIGHT BUFF
- 0 0 N --_F._- hard. 7% mafics.

. ¥-.
'580 _//_, .-t+-. Gn SILT, CLAYEY, GRAY-GREEN

-'J'._ _'_ CLAY. SILTY, OLIVE-BRai'tN

- _/"7/_ 0 0 N --%__-' GRANITIC ROCK. LIGHT BUFF' ..._ hard. 7% mafics.

' _ '--

590
' J'.-t': GR GRANITIC ROCK. LIGHT BUFF

_+- hard, 7% mafics.

: 4_7Z 0 0 N --++.j .'k_'_ ("soil-4-7" collected on 2-6-90).... ' 800 --



EBASCO ENVTRONMENTAL
HELL NO. MN-4

PROdECT JPi ESI DRILL HOLE DIAHETER {in) lB. 5/12. £5

LOCATION Pasadena, Calrfernia GROUNDLEVEL ELEVATION (ft) tOD3

GEOLOGIST/ENGINEER M. Cutler. M. Barnes TOTALDEPTHOF HOLE (ft) 805
ORILLING COMPANY Beylik DEPTHTO WATER(ft) tOD.6

DRILLING METHOD 14udRotary DATE (start/finish) 1-3t-90 to _-6-90

o_ WELL/BORINGcoMPLETiON' _ "'_ .J _ m DESCRIPTIONANDNOTES
fJ3 U] _ Z

o

-600 _ Z 't"_GR GRANITIC ROCK° LIGHT BUFF '
" 0 0 N __m hard. 7% mafics.

. y



--'-- TABLE 8 _L L·S_',ee! o(

' ' H/ $tbaK MP Systemw t
m J

_. J _st_ntslnc./. Casing Installation Log

Location: /z_z)6A/A, cbcI/copuv'/_ HeleNa: /'/J/.4/-_- I.nstalledby:.ft/X.T/,l_( _.P/ve$

Hole Depth: JOZ' MPDepth: 5'4 i?t Hole Diameter:. /2_' m/_"_rfr_.z.Date Installed: ,'_dl/_/,9o

Measurement Datum: _'_,,tb _'_y.. L/4st,,9'_r.Q_Datum Elevation:.' Dote Drawn: f_--_/5/_'o

G_cd _tio_ Geologic Serial No. F'r_l Pocke_ Comments -- .
Log Botch NO. R.e_,.xe/Volurna _-PD IG.EJlt%7

EyFE/VSlo/_

'7

!'_ I._ ·

t_gcJ T Yz." 8ELO_J

(Zr,PLE r/o/,/

¢<

><

tf

L

, ".5'!_P' ._ . -.
.'-. , . ;"::::. , .... .. ..

..><.

8e/v. f6Xll.. V_L_by ..
4m t_-Z: .-

· . -._.....):.:".- .

Io_

' - J__.JMPCasing MPPacker I_' Casing I - IPort Coup_g PortCoupang i Icoup_g



" ' !/$/_stboy MP SystemM i
I J

_. J _,_mon_slnc./' Casing Installation Log
/

Location: /_g__.,,/A . _-L,_,dlA Hole No: /I'TAJ- _ Installed by:_E_'/_[/Bf. ¢,_N-_- ....
I I It/ _ /

Hole Depth: _O5 MPDepth: -5_-_ Hole Diameter. /2,_ /_ ._:_/- Dote Installed: FE_ 1_/¢0 _

Measurement Datum: _o_,,/z_ 5'_A_(/_,_'_ Datum Elevdion: / .Date Drown: _/_/'7o

_d I::_e_pt_n I _ F_I Pocke_ Comments
I Log Fge_ure./Volume

£E,Cz./4,_fEza_z ,.,7,

o

oo o :._
FILT_/ /_rt4 o /a_gsc I..7-'_

° ° o 3051
o o ,_'_s,; 17,2+-

/_.e' A_,

o o _ 5' Itl /_¢_sc_,/_.E
o o o IE_.L

o o

0o0

i1:06

1'7:0!

fi !,1 ioi HRegular _ Settlement Measurement Pumping Regular . ,
IMPCo_nCl MPPacker _,_.lCasing p_ c_._-_ PortCoupling Coupling



Sheet _ of
JW

' ' 14/ tbay MP Systemm m
J

_ J ,_t_m_t_tn¢._- Casing Installation Log

Project: /_sA ._r' _p_,-s/o,J /_._o,_4_y///£SA$Co WBRef:_ 450

HoleDepth: _o5 j MPDopth: S4_ _ Hole Diameter: /Z " " '}r_cx--Datelnstalled:.,_6 /{rio

Measurement Datum: _,,-, ._'_,_/_,PF,,_'/ Datum Devotion:. Date Drown: ,F'_

C._ De_lcriptlon Geologic Fi'_olPacker Comments
Log Pressure/Volume

0 _ 0

I c_ , _ Iq./, t
· _ 4k_l

b4 _ c

_g

ZZ,F-Z c/.6t
,,,*,.

C

C_

I

O O C*

/00
0 _

, '_

;_,N/l,._,

/oe',,,s;,16:iq

I/_.;.,.'/,x-"/o

___MPC..a_ng MPPacker _ _.aslng I - IPortCauSing PortCoupUngI ICo_mg



_ Sheet Gf

' ' 14/ tbOK MP System
M m

m

_. _ _s_Jm_tsEn¢./· Casing Installation Log

/

Location: /_._z)_/a; _,_L/Fo_ul4 / Hole No: //_I,U'- _/ Installed by: ¢__

Hole Depth: _ o__;i MP Depth: _,_'¢ ' Hole Diameter: /2,_ n_/_.zz. Dote Instolled:_
/-

/t/.Ls_v,_b.C_,_/,99,_/,,LT..Datum Elevation: .......Date Drawn: .,_-_/_/9_(.,Measurement Datum:

Geological Description NO. Final Pecker Comments
NO. Prossure/Voiurr_

52.67 3ol._' ¢_,.,_ t_:o_

(./ _" 5 ?_? $ 6'
.,,.,g

31f.(.

_ r.2

· .. >/'

,tt5

MPCasing MPPacker _. J2x._l.ng Port Coupling Port Coupling JCoupling .......



' "IW' $tb©y MP SystemII N
m m

_ t_trurr_t_lnc./- Casing Installation Log
Project: /f/_54 ,J'F_7' /_,P,_._,Q,U/--_oP,_7_'A_/_,_<'Co WBRef: _/',_O

Location: ?/_,IA) _4.L I,Cop,_,llA Hole No:. 4/iA/- 4 Installed by: LC_,/_('5_."_,.4_'_V£S

HoleDepth: .... _95' MPDepth: S_'-7' HoleDiometer:/2._'_gr_t-Dateln_alled: _6 /_/_/

Measurement Datum: _,v_, _',,_./_-s_,_L.-r- Datum Elevation: Dote Drawn: /_s/_;., /

I 'C.-.eologlcall::)e_tlon Gm MPCasing SerialNo. FinalPocket CommentsLog BOtChNo. PresstxeJVoJume

,, o ,, _'7_, Z.lOl.(,, ' / /o?_ffS.,l(,
o o SOftS'

o

tie p,_,i_.-._1.
P

c e c, ?_s,; /_=ol

'_ 10_p_

0 0

o o o

o o o

MP Casing MP Packer _. Casing iPort Coupling Port Coupling I I Coupling



-, '" j/_C:::x3-J-JoC:ij/ MP SysfemM m
/ m

J Instrumenlslnc./ Casing Installation Log
Project: A/4_ J_r' /9RoPu-s/oH -/As0_r_y ASAsCo WBRof:. _'o-- _ .......

Location: P_s4:_6.,J4= ("A_-,_o_.,tb' /Hole No: ,/////47- 4- Installed by:. _l_/Z'_//4. E,_£/V_5I

Hole Depth: _05' MP Depth: '_' 4-_ ' Hole Diameter:/Zk_ #/_ _. Date Installed:_ _ Id/CO
/ t --

Measurement Datum: _t,_,Jb _o_._t,_._u'r-' Datum Elevation: Date Drown: _ t_. i??o
/

C*_Bok_ic..cdD_,criptlon Geologic Final Pock. C0mment5
Log _e_txe/Vo_me

a 0 o

b,J. o o o clof,_i i_i:lc_
5'o_.4

o 5'12 ._ *
o C/ors,'19

0

C2z._ '

E'Z?.4' qo_ I"t:*6

9oOar/'I'.t:ot

15:FI

/

72:' _ ,.,_ - _o.5 ,re .

/1 HRegular Seffiement Measurement Pumping Regular
· an ,.'---a---- I_al_ I_1,_, P.tnnlr'u'n __ _ _._. _.__ D_ef t'"n imllrvn . t"al II_JJr'tcJ
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BORING LOG AND WELL COMPLETION DIAGRAM
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WELL CONSTRUCTION LOG

WELL NUMBER: MW-5

WELL TYPE: Shallow Groundwater Monitoring Well

" SURFACE ELEV (ft. above MSL): 1072.20

CASING ELEV (ft. above MSL): 1071.60

DRILLING SUMMARY

Traffic Box

_Ground Surface DATE COMPLETED: 2/12/90 to 1/13/90

DRILLING COMPANY: Beylik

4 ft. DRILLING RIG TYPE: Air Percussion

TOTAL DEPTH DRILLED: 145 fi,

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 11 in.

TOTAL WELL DEPTH: 140 ft.

Casing --

BLANK CASING TYPE: Low Carbon Steel

BLANK CASING DIAMETER: 4-in.

.... 69 ft. TOTAL BLANK CASING LENGTH: 90 ff.

Seal SCREEN TYPE: Stainless Steel

75 ft. SCREEN SLOT SIZE: 0.010-in.

Filter Pack _ SCREEN LENGTH: 50 ft.

85 ft.

SUMP LENGTH: 5 ft.

Screen

PROTECTIVE CASING STICKUP: None

GROUT MATERIAL: Volclay

SEAL MATERIAL Bentonite

FILTER MATERIAL: _ Sand

135 ff.

COMMENTS:

140 ft.

145 ft.

L:L_h a re d_everyo ne_j pl2_bo r etog_asb uilt s_shallow, xls



EBASCO ENVIRONMENTAL
NELL NO. MN-5

PROJECT ,_ ESI' DRILL HOLE DIAMETER (in) tl

LOCATION Pasadena, California $ROUNO LEVEL ELEVATION fit) t070 .... "

GEOLOGIST/ENGINEER 14. Cut]er, t4. Barnes TOTAL DEPTH OF HOLE fit) t45

DRILLING COF_ANY Beyjjk DEPTH TO NATER fit) 98.43

DRILLING METHOD Percussion Hammer DATE (start/finish) 2-$2-_3 to 2-13-90

_'_ WELL/BORING _ _ >< _ _ m DESCRIPTION AND NOTES
_ cO.PLErZON_ _ o i _ _!

_ g', coarse-fine grained, subangular, poorly sorted,
' Z_ 0 0 N SM;..'_ abundant gravel
- .; p;, '.%'

· . ' ('soil-5-1' collected at 9:15 on 2-12-g0)- ._ !._ I_5-1X · -'.

_.0 : q. i.q _ -.
· · SN SAND, DLIVE-BRONN

fine-coarse grained. subangular, vlpoorly sorted.o.j
: p_ I_ 0 0 N SM ".''- , · abundant cobbles up to 6 cm. -
i _.; ik; ';'.7

20 _ _ '....i.,
.... .. . i '-·.jsN SAND,RED-BRONN
' _ _i ':'" _ fine-coarse grained, subangular, v, poorly sorted, ·
- 'q' q:'' O O N SM,.... abundant gravel up to 3 cm. -
' ._ i' _. .,_.· < '<

' 30 _ .o; i.e; ,-. ""
_ ''- _ k; k; :'.: SN SAND, RED-BRDNN· · "_' fine-coarse grained, subangular, v. poorly sorted.

- _ _ _ 0 iO N SHi::.:; occasional gravel up to 3 cm. -
[_-

._ . d ,.'..'

"' .::.:' 'J i' · '- SN SAND. RED-BRONN

i '< '<[ ',.', fine-coarse grained, subangular, v. poorly sorted, '
' _ ._ 0 0 N SM occasional gravel.

k; ik', "".'?
i _ z_ 5-2 X .'.. ('soil-5-2' collected at $0:00 on 2-I2-g0)50 I

';. · °"° S_ SAND, REO-BRONN
' ._ ._ ,j -"' fine-coarse grained, subangular-subrounOed, poorly 'i

i _ t? ..?' O 0 N SM'.." sorted, abundant gravel up to 2 cm -
'< '< _-

' ' _ -"- SN SAND. TAN-MEDIUMBRONN
- . '.'.

. _' _ _ .. fine-coarse grained, subangular, poorly sorted..--; 0 O N SM_-._- abundant gravel up to 2 cm. -

I ._ _ _"_ _..'! ,,,'", fine-coarse grained, subangular, poorly sorted.

- .:. .:. -_ 0 O N OR_. _ some gravel, boulder at 73 ft.. and -

' 80 :" ' = -
" ' SN SAND, TAN-RED BRDNN(¥1 .': ] e ·

': .. , fine-coarse grained, subangular, poorly sorted.
_ JL ':'_ :" _ 0 0 N -- '-". some gravel, boulder at 84 ft. -

' _ .:"-- -:' "_ -:L:'.'90 :.'i--.:._ ..}: _ ':'::!SWl' SAND, OLIVE BRONN-REOBRONN
- · · medium-coarse grained, subangular-angular, poorly
- _ :'::1--__ 7' 0 0 N -- _-._ sorted, occasional gravel up to _.5 cm. -

' _ "--' _ _""_ ('soil-5-3' collected at _5:30 on 2-_2-g0)
=-'lO0 m ::"i-- ::' 5-3!X - -..'.



EBASCO ENVIRONMENTAL
WELL NO MH-5

/

PROJECT dPL ESI DRILL HOLE DIAMETER (in) Il

LOCATION Pasadena. C_]jfornj_ GROUNDLEVEL ELEVATION (ft) t070

GEOLOGIST/ENGINEER M, _]er, H. Barnes TOTAL DEPTH OF HOLE (ft) Y45

DRILLING COHPANY Bey/it DEPTH TO HATER (ft) 98.43

DRILLING HETHO0 Percussion Hammer DATE (start/fin_sh) _-$2-90 to 2-t3-90

) ._ _ m DESCRIPTION AND NOTES

'100 -- ,.. _... --
i:':' __ ...: ,...._.':'-_'.SM SAND, sILTY. BRONN

· --_..._ i'°':-, medium-coarse grained, su_angular-angular, poorly
' '*.- :.: 0 0 N NT ""'"" sorted, occasional gravel up to 1 cm._'.'o°o,..
. -- i :.%:.

I ..-.._li:: _ ...o...,-_loi .
. _ :.:__ ... ,',_SP SAN[], SILTY. BRONN

· '. coarse graineO, su_angu]ar, poorly sorteO.e e_
- '-' --.' 0 0 N NT · · occasional gravel up to 1.5 cm. -

· . __ .- i'% ,.

-- ! _:;:'_:;ISN SAND. SILTY, BRONN_:::-- i _, coarse grained, suDangu]ar, poorly sorted,· -e -.-4

-- ._1 :'_'-""__ _ ri 0 N "T '""'".0.'-' ...' °ccasi°n_ _rvave' uP _o _ _m. --

;:'. ?-- '.'e '.*t
· .%' ..t

' _3o _ I? _ -: '" ' SH SAND, MULTI:COLORED

·. -- .-- '," coarse grained, suDangular, moderately sor[ea,
- - :"--". 0 0 :N NT _.._. occasiona! gravel -

.': '. , , '

· ':' "': '_' ('soil-5-4" collected aL 12:O0 on 2-13-90)
t40 .:.__.. 5-4 X ....-.· - .. · --

.'"'.'.'-". ' ' SN SAND. MULTICOLORED
· coarse grained, suOangular, modera[ely sorted,

_' 0 0 N NT" ': occasional gravel.



WELL MW-6

BORING LOG AND WELL COMPLETION DIAGRAM
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WELL CONSTRUCTION LOG

WELL NUMBER:MW-6

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACEELEV(ft. above MSL): 1189.09

CASINGELEV(ft. above MSL): 1 188.52

DRILLING SUMMARY

TrafficBox

_GroundSurface DATECOMPLETED: 2/12/90to 1/13/90
iw

DRILLINGCOMPANY: Beylik

4 ff. DRILLINGRIGTYPE: Air Percussion

TOTALDEPTHDRILLED: 247ff.

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLEDIAMETER: 11 in.

TOTALWELL DEPTH: 245ft.

Casing --
BLANKCASINGTYPE: LowCarbonSteel

BLANKCASINGDIAMETER: 4 in.

179 ft. TOTAL BLANKCASINGLENGTH: 195ft.

Seal SCREENTYPE: StainlessSteel

f85 ft. SCREENSLOTSIZE: 0.010-in.

FilterPack _- SCREENLENGTH: 50ft.

195 ft.

SUMPLENGTH: None

Screen

PROTECTIVECASINGSTICKUP: None

GROUTMATERIAL: Volclay

SEALMATERIAL Bentonite

FILTERMATERIAL: #2Sand

245 ff.

Sump_ COMMENTS:

245 ft.

247ft.

L:_shared_everyone_jpl2_or elog_a s built sL_hallow.xls



EBASCO ENVIRONMENTAL
HELL NO. HH-6

PROdECT JPL ESI DRILL HOLE DIAHETER (in) Y!

LOCATION Pasadena, Califonnia GROUNDLEVEL ELEVATION fit) ttB9

GEOLOGIST/ENGINEER M. Cut]er, H. Papenquth TOTAL DEPTH OF HOLE fit) 247

DRILLING COHPANY 8ey]ik DEPTH TO HATER (ftJ ,-Q05_8

DRILLING HETHO0 . PeFcumsion Hammer DATE (start/finish) 2-t5-90 to 2-_4-90

DESCRIPTION AND NOTES

o COHPLETION u_ L

' '.;' medium grain, silly, subanguZar, moderabe]y SOnLed.
-- ;. · 0 0 N SM"....." abundant gravel and CoDbles.
' _ _ _ .'.-'

' 10 q', , ,_ · ..°' ('soil-6-1" coliecLed at _4:45 an 2-t5-g0)

_q"l _ 6-'1 _ · '" SiC SAND, SILTY. BF:IOWN

.-' jk.;ll5 _.;P; 0 0 N SN'.J.'.,......,.... medium grain, subangularo moderately sorted.
:_ &3 · · '

"20 ,;. ,;. ": '"
J ·" SW SAND. SILTY. BROWN-REDBROWNJ5 i %'

q' q- : .. · medium grain, subangular, moderately sartedo
- ;. ;. j 0 0 N SH '. "- occasional gravel.· · °e

· ·

-3o
izb -'.' fine grain, subangular, moderaLeiy sorted,

_ _. i_. 0 0 iN SH?._' occasional gravel up to t cm.
· , '.-'

q' q ...'..-40 ;. ;-· ...s.!< '< ' ' SAND. SILTY. BROWN

!_: .._O; L '' fine grain, suhangular, mo0eraLeZy sorLed.
.- . _' _. 0 0 N SM_'._- occasional gravel up to ! cm.

/'_ _ _ · '.-.'
-50 , , ' o.F _ 3, 6-2_ -"-' S_ SAND, SILTY, BROWN

_ !q' q _c "'_"' fine grain, subangular, moOerately sorted,
-- m ,i' L' _ 0 0 N SM'_..'_- occasional grave] up to _ cm.

- 60 k; _.; I '"'"
' /,, C:: i .,.-::...":SN SAND, SZLTY, BROWN

SNI ._., fine grain, subangulaP, moOeraLely sorLed,-- _ _ 0 O N occasional grave] up to J cm.
' · i* , ' · °

-70 "! _' ""'< '_ .. ·
' · ' SN SAND, SILTY, BROWN
' _ _ ',:', fine grain, subangular, mo0erately sorted,
- ,k.: _.;i 0 0 N _ ';..;'- occasiona! gravel up Lo J cm.

-. _', °

80 . .,_, ..'". -
' -- -- · · SN SANO. SILTY. BROWN

_. ?; ;', fine grain, subangularo mo_eraLely sorted.. · ; ·

'( '< 0 0 N SM".". occasional grave] up to _ cm. -
- o o

' go _:. _;:"

J ' ' SN SAND. BROWN
_'_ '. ·

· · · meOium grain, subangular, moOerately sorted.
' _ _ i 0 0 N iSM " occastona! gravel up to 2 cm.e ° ._'

<_ ,:' / ..- BOULDER
' JO0 '- .._ --- -- ("soil-6-3" collecteO aL 16:40 on 2-_5-g0)



EBASCO ENVIRONMENTAL
WELL NO. MH.6

PROJECT _ ESI DRILL HOLE DIAMETER {tn) . l$

:.- LOCATION m Pasadena, California GROUNDLEVEL ELEVATION (fi) lIB9

GEOLOGIST/ENGINEER H. OJt]er, H. Papenquth TOTAL DEPTH OF HOLE {fb) £d7

DRILLING COMPANY BeylJk DEPTH TO HATER (fi) _05.8

DRILLING METHOD Percussion Hammer DATE (start/finish) _-I5-90 to 2-24-90

-._: .E,,/8ORING _ -- . OESCRZPTIONANONOTES
o COMPLETrON _ _<X' _ _

o

-_00 -- _ -n- 6-3× -':-'isN SANO.BRONN
1 , _ meOium grain, subangular, moderately

I sot, Led,

-- _ I 0 0 tN SM?.? occasiona! grave] up to 2 cm.
q q' ,......

' _10" '_ '""
I_ ..! . [_ :'.: SN SaNO, BRONN

_ k: _; Io IDNS_....;" sorteo.meOiumgrain, gravely, suhangular, moMerately] r_ r_ ,_.,'
.'

! _ _. -,.-,

'i_20 _ _ ,....
q' q' - '* SN SAND, BROHN
_.' ;.' ;.'., meMium grain, gravely, subangu]ar, moMerately

-- _ ! .< 0 0 N SE.'., sorted.

SAND. BRONN

._ _ _- _' meOium grain, gravely, subangu/ar, moMerately

q. _ 0 0 N SH[:-._' sor_ecI.
- _ ._. .._...

140 _' _ o;. ul . . i._,':'._'SH SANO, SILTY, BROHN
I,.i k.i _ VD'.., fine to coarse 9raineM. occasiona! pebbles anQ

- ,d z_ _' _ 0 0 N SH"""-' cobbies Of granitic Pool(.
· ': :.'- :. BOULOER

"*_"" ('soil-6-4' coUecteM at 8:O0 on 2-16-g0]._ 6-_ _;_ ..:.:..'-_0 q q' · ' SN $ANO. SILTY. BRONN

;' _'; SM"- '< · fine to coarse graineO, occasional pebbles and

- i._ _ 0 0 N ;:'.? cobbles.

'_' _60 i _"% _ ''*-.'",' ,;. ;. ' ' SN SANO, SILTY. BRONN
_ _ ',;.' fine to coarse graineO, occasional pebhles anO

i ....-- c3' ' 0 0 N SM,'.,' cobbies.
;_. .'...-

- ! '_ [*._

' _ ' I very fine to coarse grained, poorly sorteM._ _
-- -'.--_;,I _ 0 0 N SM".."-., occasional grave! to cobbles.
= _ *'.''

<_ .<_ ._ e.

- very fine to coarse grained, abunOant silt anO
__ ' .-"__--'_ clay, fen pebl_les, anM _
... '.:. 0 0 N E_4o' SILT. CLAYEY, BROHN-GRAY

' :[gO r_ ."i :" _ DR'" '"'- GRANITIC ROCK
:.:! ..: _ · "* SN SAND, BROWN

-_'t _; _ o o N sill.-'"", gravel.fineto very coarse grained, abundant subroundeO _
p

;1-; J ·-. .. 80ULOER
6:5 X .-..*'.,__' (.soi1_6_5. collecteo at _4:_5 on 2-16-g0):200 "_ "



EBASCO ENVIRONMENTAL
WELL NO. MW-6

PROJECT dPV_ES[ DRILL HOLE DIAMETER (tn) $I

LOCATION Pasadena. California GROUNDLEVEL ELEVATION (fi) liB9

GEOLOGIST/ENGINEER . M. Cut]er, H. Papenquth TOTAL DEPTH OF HOLE (fi) 247

DRILLING COMPANY ...8_ey]Jk DEPTH TO WATER (ft) 205.8

DRILLING METHOD Percussion Hammer DATE (start/finish) 2-t5-90 to 2-2d-90

WELL/BORING _ _n _' _ DESCRIPTION AND NOTESCOMPLETION m< _ _ _ _n u
°

-200-[ ':.: --__ ?:':. SW SAND, BROWN
- -- 4', fine to medium grained, abundant sill and clay.
-- :?--',. 0 0 N _Z _'._ moderately sorted, abundant biotite, some -
' .-.:- :' -- metamorphic foci( fragments.

-- ' ' ' BOULDERSi -' ...

' 21o i :--'' .:.:, sN SAND, BROWN
- .%--; .-- .' · fine to medium grained, abundant sill and clay.
. .. -, 0 0 NDR,....'" moderately sorted, abundant biotite, occasional

:. -- igneous and metamorphic rock fragments.

·'.: -- '.: _' BOULDERS

-- :"': -.....-220 :'[':__-- _ ':": SW SANO. SILTY, BROWN
-- t u_ '.:' coarse grained, ahundant clay, moaerately sorted.

.'3-- -- '.. ·

'" gravel up to 8mm.[.. __ .: _ 0 0 N SM. '.'.' igneous and metamorphic rock fragmenLs, ahunaant· '- '.' e.

-230 "_ "': --: :' "'"
j.. o:'::SW SAND. SILTY. BROWN-:';- --'-:'; '.:' coarse grained° ahunOant clay, moderately sorted.

- .'-- ' 0 0 N WT'_..'_. igneous and metamorphic rock fragments, abundant - ,....I-.'
'---I":l · '..' grave] up [o BTm.

:::::- :: .:.-240 :" '"'" '

_._ , ::':: SW SAND, SILTY. BROWN

· ,:', coarse graineO, aDuneant clay, moeerate]y sorted.
_ JL_ 6-6 _0 0 N WT?.'_- igneous and metamorphic rock fragments, abundant '

· .' grave] up to 8mm.
("soil-6-6' collected at 8: lO on 2-23-90)



WELL MW-7

BORING LOG AND WELL COMPLETION DIAGRAM
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WELL CONSTRUCTION LOG

WELL NUMBER: MW-7

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACEELEV(ft. above MSL): 1213.43

CASINGELEV(ft. above MSL): 1212.88

DRILLING SUMMARY

Traffic Box

_GroundSurface DATECOMPLETED: 2/28/90to 3/5190
Ir

DRILLINGCOMPANY: Beylik

4 ft. DRILLINGRIGTYPE: Air Percussion

TOTALDEPTHDRILLED: 276 ft,

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLEDIAMETER: 11 in.

TOTALWELLDEPTH: 275ff,

Casing --
BLANKCASINGTYPE: LowCarbonSteel

.. BLANKCASINGDIAMETER: 4 in.

207 ft, TOTALBLANKCASINGLENGTH: 225 fi,

Seal SCREENTYPE: StainlessSteel

213 ft, SCREENSLOTSIZE: 0.010-in.

FilterPack _- SCREENLENGTH: 50 ft,

225 ft,

SUMPLENGTH: None

Screen

PROTECTIVECASINGSTICKUP: None

GROUTMATERIAL: Volclay

SEALMATERIAL Bentonite

FILTERMATERIAL: #2 Sand

275 ft,

COMMENTS:

275 ft.

276ft.

L:_shared_everyone_pf2_,3orelog_asUuiltstshallow. xls



EBASCO ENVIRONMENTAL
WELL NO. MN-7

PROJECT ,JPL ESI DRILL HOLE DIAMETER (In) S$

LOCATION Pasadena, Cal.ffornia m G_ LEVEL ELEVATION (fi) .1,9t3 .... ,

GEOLOGIST/ENGINEER , t4· Oitler TOTAL DEPTH OF HOLE {fi) _76

DRILLING COMPANY Beylik ii , DEPTH TO WATER (ft) 2_.2

DRILLING METHOD , Percussion Hammer DATE (start/finish) 2-28-90 to 3-5-90

_ mi _ m m

_u_ NELL/BORING "', u{ _ _ _ i_ =
o COMPLETION ) _v - _ _ m DESCRIPTION AND NOTES

° B

.--0 ---_"__ gQ_.i"-_,_ '-- SC SAND. BROWN

' __- _ _c'1_-- -- very fine to coarse grained, abundant silt and- ' 0 O N SH '-- clay. subangularo poorly sorted, common gravel

X .__ and pebbles·" ;' r _ 7-t -- ("soil-7-J" collected at _:00 on 2~28-90)
' _0 ._. '_ I

Iq iq' ! · -- SC SAND. BROWN

,, I !0IN very fine tocoarsegrained,abundant siltand· 0 SH '-- clay. poorly soP[ed, co.on gravel.- _

- 20 _z: _""J -- sc S,NO.BROWN
._ ._ --· very fine to medium grained, abundant silt and
q' q' 0 0 N SHm clay. poorly sorted, abundant coDDles of granite
,;.. i.- . __ rock.

i _ < --.

- 30 i _ ._ _--"_6SANO.BnO.NI ,·; ,; -· very fine to coarse grained, abundant silt and
_ z3 zb 0 0 N St_ ·-- clay. subangular, poorly sorted, abundant pebbles -

_ _. and cobbles·
I

i

- 40 q'! i;-_ ! SC SAND.SHOWNi - very fine to coarse grained, common silt, abundant

k _ 0 0 N SM --__ gravel and pebbles·L50 _ k.;_i Z_. 7-2_ --' ("soil-7-2' collected at l_: 50 on 2-28-90)
.... _. -- SC: SAND. BROWN
_ _ _ --· very fine to coarse grained, common silt. abundant

q· q' _ 0 0 N SM___":'. gravel and pebbles.
- _ i · i-

-4 ·< .< _ I.-- BOULDERS

: )z_ z_ Z-_.' fine to very coarse grained, abundant pebbles anO
C- _. . 0 0 N iSM / cobbles·

"70 lq_'. ii --'- ·< . -- SC SAND. BROWN
--' fine to very coarse grained, abundant pebbles and

- '_1 0 0 N SM '-- Cobbles.
N.; k l' .__

-80 _. ':
i ._ _ --- SC SAND, BROWN

i q' q' -- · very fine to coarse grained, abundan[ silt,
-- i' ;' 0 0 N SM'-- subangular, poorly sorted, common gravel.
- .< d .--

- _ _ --.
. gO i L; k; .e_':'._'SM SAND. LIGHT BRONN

· , ..%:.
/_ _ ...e-.., fine to very coarse grained, suDangular, poorly

' ;. ; 0 0 N SH,....·_.'""'" sorted, loose, abundant gravel
- i :-%:-'

· ','e%'l
- q q 7-3 _ ,.'.' ,.'

100 _J_ ;- _- -- ..... ("soil-7-3" collected a_ _ 05 on 2-28-90)



EBASCO ENVIRONMENTAL
WELL NO. MW-7

PROJECT JPL ESI DRILL HOLE OIAI4ETF_J_(in) ti

LOCATION Pasadena, CaliforoJ.a $ROUNDLEVEL ELEVATION (fi) 1213

GEOLOGIST/ENGINEER M_ Cu_]er TOTAL DEPTH OF HOLE (fi) .2.76

DRILLING COMPANY . Bey]Jk DEPTH TO WATER (fi) 236._

DRILLING HETHOD m .Per'cussJon Hammer DATE (start/finish) 2-.28-90 to 3-5-90

ii'WELL/BORING _j c_-- u): OESCRIPI_ION AND NOTES

o COHPLETION _ _> _ [_1

[C _00 _ _ _':·._'SM SAND. BROWN
· p:. '%:.-o.·-, fine to very coarse grained, subangular, poorly

'-- _ ._ O I0 N SM.......o..'""'" sorted, commonsilt. commongravel and pebbles. -- _l ;,'. ;.
; · I-_. ..·o-.,

' ' < J' < '<':":1_o .; e; i - sc S,ND.BROWN
- &.; t.; m fine to very coarse grained, subangular, poorly
-- Z_ _ I 0 0 N SM ·-- sorted, with trace silt and clay. -..... BOULDERS

w. r. -- .

- _20 _ ._
q' q' --- SC SAND. BROWN

' I ;" ;" fine to very coarse grained, suaangular, poorly
< < O 0 N :DR ·-- sorted, commonsilt. abundant pebbles and cobbles·-

- i _ _ ·_
I _; K; --.I '

-- _30 i /" ?'_ A'.'.°.'.SM SAND. BROWN
· ';.I :'" :·'

- v°.· ·, fine to very coarse grained, subangular, poorly
-- I_' · '_- 0 0 N DR "·"'·" sorted, with trace of clay and silt.

,e.':'._':- Iq q ..;.
:_ .+'..7

'140 _ .u, .,:';'.-Z'iSM SAND. BROWN

' _ _.; ik; _ .·.°-.-. fine to very coarse grained, subangu]ar, poorly' _ _ _ 0 0 N DR,.........'·'··'·'- sorted, common silt. co_on grave] and pebbles. -
'.'o%otl

' 150 -,_ _l_ _ 7-4_ ..-·'..-.· · _ -- . ('soi1-7-4" collected at 14: t§ on 2-2B-go) _
q_ q - -.'·'.-.·.s_ SAND.aROwN
i- _" _ fine ko very coarse grained, subangular, poorlyh.

rd3 ' < _ I '::,e2';·'_- c3 n; n; _ O 0 !N DR o-"'·*'-i sorted, commonsilt. common gravel and pebbles. -
· . :,...,

'_ K; _.; ::.'.-·::.'1.
' lBO _ _ -.· i ,·.. SNBOULDER -' i SAND,BROWN

q _ ..o..., fine to very coarse grained, subangular, poorly
- q q I 0 0 N DR '·'·''.'_.'-'A' sorted, commonsilt. common gravel and pebbles·

'< '<1 .'o'.',
, ,o,- o.,

· · 0.·"._'SI_ SAND. BROWN
I 2·%2.

· .',v, fine to coarse grained, abundant silt, subangular,
/_ 0 0 N SM"·"'" poorly sorted, common gravel and pebbles.
m,; ,,.·.'·_- _ _ i ..·:.

· ·.i ,.%',..

' _80 q
i _ ;· s 4.;..,.s. SAND.BROWN· · .-..-.'

I i < l: ..e..., fine to very coarse grained, abundant silt.
- n; ,; 0 0 N DR '""'" subangular, poorly sorted, abundant gravel to

i K; K; :.·: cobbiesizedgranitic rocks,
· I _ _ .,·-.·.

_90
_' ._:':.":':SM SAND,BROWN
· ..°..., fine to very coarse grained, abundant silt,

i ir-.., subangular, poorly sorted, abundant gravel and

- ?i q' 0 0 NOR......,..
i

·<; .< :.'.:...°..., cobb]e sized rocks·
· .:.: ,._'_00 - _ ;rC __ 7-5 X ('soil-7-5' collected at 16:50 on 2-28-g0)



EBASCO ENVIRONMENTAL
WELL NO. MW-7

PROJECT ,JPV_Esi DRILL HOLE DIAMETER (in) S$

LOCATION Pasadena, Ca]$forn_a GROUNDLEVEL ELEVATION fit) S£$3 ......

GEOLOGIST/ENGIkEER m /4. Cut]er TOTAL DEPTH OF HOLE fit) 276

DRILLING COMPANY Bey]Yk DEPTH TO WATER fit) 236.2

DRILLING HETHO0 Percussion Hammer DATE (start/finish) 2-28-g0 _o 3-5-g0

8
'_ _ E O3 fn

_ WELL/BORING - - o _ >o COMPLETION _ _ -- ' _t m DESCRIPTION AND NOTES

m o _

.--200 -- I_ _ - - _'_'i'i SM SAND. BROWN-..:.
_. ;.I ..·o..., fine to very coarse grained, abundant .silt.

' ' L i _ _'. i 0 0 N OR "'·'"' subangular, poorly sorted, abundant gravel and
' '' I_l_ C;[ --- :.'.:-' cobble sized granitic rOCkS.

. ,·%: ,,',

<--_! '_'·:·'_'ilSMSAND. BROWN
210 _ _ :.;:.- ..·o..., fine to very coarse grained, abundant silt,

i:i ' _ 0 0 iN DR '"··'·" subangular, poorly sorted, abundant gravel and· , _ -e"·' de-"'. Cobble sized granitic rocks.
i .' " '.'o'··_
· ..%-..%

220
. -- sC SAND.BRONN

--' fine to very coarse grained, abundant silt,
-- ' _ 0 0 N OR '-- subangular, poorly sorted, abundant silt and clay. -

' --__' _ .__ common pebbles of granitic roe'ks.!i:_ !: - DOULOE.
230

:..l- _ ---SC SAND. BRDNN

__ .. i .--___ fine to very coarse grained, abundant silt,
!.___. 0 O N _Z--- subangular, poorly sorted, abundant clay. pebbles.-

i .. __ i ' I .-- and cobbles, and boulders of granitic rocks· - ......

' 240 !i'-1- i:-' --..... aouLDER

'i'I u_ '""_" SM SAND' gROaN..'.'..'.
- ..-o..., fine to very coarse grained, with abundant silt and

O N ST gravel.
-- .' _ k'-'.e.',
. _ ..... -. _ :.'.: .' BOULDERS

250 !!it -?:: i
''t: --%';;__ 7--6 _ Il ":"":' ('S0il-7-6' collected at $O:OO on 3-2-g0)-- _.':'._'SM SAND, BRONN

--L':_ i i0 0 N ST ""'"" subangular, poorly sorted, abundant cobbles.
- -' ...,..-, fine to very coarse grained, abundant silt.

g ·.::· I :-..

' -:1 -- [ii]! """" BOULDER

260 ":':":'
. ; . :'.: Skf SAND, BROWN

I ' ' _ ' _ · · medium to coarse grained, subangular to

i

' 270 :" _ ii ''"'_'''.' BOULDER
. ':]_ '... ,:..e: Skf SAND. BROWN

. ..____i; ,:': _:' 7-7 _ ',_', medium to coarse grained, subangular, moderately
- '--- ,(_ ' ' 0 0 N ST _.._. sorted, abundant cobbles.BOULDER
. ("soil-7-7' collected at 8: _O on 3-5-g0)



WELL MW-8

BORING LOG AND WELL COMPLETION DIAGRAM

P.D101IlkEI0510-6._IA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-8

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1140.22

CASING ELEV (ft. above MSL): 1139.53

DRILLING SUMMARY

Traffic Box

_Ground Surface DATE COMPLETED: 10/29/92

DRILLING COMPANY: Beylik

1 ft. DRILLING RIG TYPE: Air Percussion

TOTAL DEPTH DRILLED: 220 ft.

Grout CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 10.75 in.

TOTAL WELL DEPTH: 205 ft.

Casin

BLANK CASING TYPE: Stainless Steel

BLANK CASING DIAMETER: 4.5 in.

"_' 1 ft. TOTAL BLANK CASING LENGTH: 155 ft.

Seal SCREEN TYPE: Stainless Steel

145 ft. SCREEN SLOT SIZE: 0.010-in.

Filter Pack _ SCREEN LENGTH: 50 E.

155 ff.

SUMP LENGTH: None

PROTECTIVE CASING STICKUP: 0.5-foot

GROUT MATERIAL: None

SEAL MATERIAL Bentonite

FILTER MATERIAL: #2/12 Sand

2O5 ft.

Sum COMMENTS:

205 fi.
I 220 ft.

L:_har ed_evei_one_jpl2_9oreloglas builts_shallow,xls



EBASCO ENVTRONIV!ENTAL
!0nitoring Well8

P!::KX.ECT _t R"opulslm LaOorator_ DRILLING NETHO0 .,..O_al-walIair _ion
LOCATION .N_r loadin_ dock, 8ulld_ 303 SAMPLINGNETHO0 6hmosaeples
GEOLOGIST /_ r_idt/B.6.F_ SU_ACE A FVATION ti40./

DRILLING CO Z_F_Env_ta] TOTAL DEPTH fit) _).0

DATE (stan[/finish) 10/27/_tot0/_ DEPTH TO WATER fit) 1_.6

OVAbp_ >, o

'_ Well _N?le _ _ _ _ Lithologtc Description_' Completion . _ _. ._ and Notes

· ....,'_ ASPHALI - Pavement (3 inches thick}.

MW-_-IBMW-B-1A imm '.'.- SAND (fill) - Fine to coarse sand with somefine... gravel and trace silt, orange-brown, slightly moist to
':-'. moist,mediumdense.

·" Gray-brown from 5' to 7'° no gravel.-10 0 0 0 ::-'.,
.'."'.. Smallpieces of wood.

/o0 GP SANDYGRAVEL- Fine %ocoarse sandy gravel, light
o.:o¢ orange-brown, slighUymoist, very dense.
:00

-20 0 0 0 i_':_< Boulder at 14.5' to 17.5'.
:o0
3.:_(

io..¢
i-__..'S_P SAND- Fine to mediumsand, light gray-brown,-30 0 0 0 6p slightly moist, dense.
3.;g SANDYGRAVEL- Fine to coarse sandy gravel with
'o. 0 cobbles, light orange-brown, slightly moist,very
_.:_ dense.
;O0
3.:&_ .....

-40 0 0 0 ._..' sP SAND- Fine to mediumsand with somecoarse sand
....- and fine gravel, orange-brown, slightly moist,dense,micaceous.
· · ,e

-.,_/'.SP GRAVELLYSAND- Gravelly fine to coarse sand,
-50 MW-8-2A 0 0 0 orange-brown, slightly moist, mediumdense. ._

MW-8-2B aa -_. SW SAND- Fine to coarse sand with fine gravel
· , and occasional pieces of coarse gravel,
".* orange-brown, moist very dense, micaceous.

e$.
_' -o'

,00 GP SANDYGRAVEL- Fine to coarse sandygravel with
-60 0 0 0 _:_ occasional cobbles, dark orange-brown and light

:0 0 yellow-brown, slightly moist, very dense.

F_O..0, SAND- Fine to mediumsand with occasional fine
·:? SP gravel and trace silt, orange-brown, slightly moist,
"' very dense, micaceous.

-70 0 0 0 I" ' 6P SANDY6RAVEL- Sandy gravel with cobbles and
i'_O smallboulders, pale orange-brown to yellow-brown,
3,;';< slightly moist to dry, very dense, micaceous.
o:*'.' SW SAND- Fine to course sand with somegravel, light
·:_.' S'p orange-brown, slightly moist,very dense, laicaceous.

-BO 0 0 0 :-? SAND- Fine sand with somemediumsand. dark orange-'
:-.. brown, slightly moist,very dense, micaceous.
-o- BP
_:0.0 SANDYORAVEL- Fine to coarse sandy gravel with
o.-_< occasional cobbles and smallboulders,orange-brown
i:oo to reddish-brown, slightly moist,very dense,

-90 0 0 0 o&< micaceous.
_:o.0
o.:_<
:00
o,-_¢
i:oo

- lO0 o. ;< ".....



EBASCO ENVIRONMENTAL
MonitoringWe,8

RqO_CT Jet Pr_ulsion Labrat,ory , DRILLING HETHO0 f_al-aell a_ pa_sston

· LOCATION Aearlo_ doc,,8utldl_a_ SANPLING _-THO0 e'_ sa_ules
GEOLOGIST _b TaeidME6._]_ SUFFACE ELEVATION, tt_.1

DRILLING CO La_e_virmmmtal TOTAL OEPTH fit) _0.0

DATE (staPt/finlsh) 10/'27/_ to 10,/'29,/_ DEPTH TO WATER fit) 1_.6

Well Sample _ _ _ ,_
and Notes

A

-100 NN_8_3A aB 0 0 0--.o'
NN-8-3B ;O.0 (3P Cobbles from I01' [o II1'.

3. :_
:0.0
3.'_
'o. 0

:o.0
>.'_< Cobbles and boulders from !12.5'to 123'.
FO0
o :'_<
_'o. 0

-120 O 0 O o.:x_
'o0

:_< Sandy fine gravel from 123'to 126',slightly moist,very_:o.0
o.:x_ dense.
.,..-._;°0 Cobbles (boulder?)at 127'.

-130 O O O_SP· · 6RAVELLYSAND - Gravellyfine to coarse sand with
· .'.' trace silt, light orange-brown, slightly moist,very

· ;.'. dense, micaceous.
,,. Occasional cobbles from 133' to 139',

· e*_ °,

-140 0 0 0 ..'.
· °°°

"" Cobbles {smallboulders)from 142' to 145'.

!_G'P SANDYGRAVEL- Fine to coarse sandy with
gravel

- 150 MN-O-4A 0 0 0 o.-'_ cobbles occasional boulders, light yellow-brown to
HN-{_-4B mm _'0.0__ orange-brown, slightly moist, very dense, trace mica.-

o;/_...SP GRAVELLYSAND- Gravelly fine to coarse sand with
· · trace silt. dark orange-brown, slightly moist,very

:'.:., dense, micaceous.
"' Occasional cobbles or smallboulders from 158' to

- 1601 o l o o_:":' _ss'.

·eeea

'.f..,

-170; 0 0 0!'._.'_-- -GP=SANDYGRAVEL- Mediumto coarse sandy gravel,
_.:'_ (lark orange-brown, moist,very dense.
:o. 0' Boulder at 173' to 178'.
_.-_(

i80 :o.0- 0 0 3.-a( Encounter groundwaterat 180". ';'o.0

:o.0_

:0.0;
- 1901 _.'ac

.ii_:,:iSE SAND- Mediumto coarse sand with trace fine gravel,light brown, saturated, very dense.
;.'.'i

-aoo ::" J



FRA._c:;COFNVIRONMFNTAL
MonitoringWell8

PROJECT _t Prt_ulsla? La_retory DRILLING _ _l-_all air I_rtusslon

LOCATION ltlear,load._l doer. 8utldin_ 3)3 SAMPLING NETHO0 6hahsaqoles
GEOLOGIST /_ Tm,fdt/_,6.R_do_ SURFACEB_EVATIC_I 11_.t _ ,_
DRILLING CO LaYneEnvlr'one_tal TOTAL DEPTH (ft) _0.0
DATE (start/finish) t0/27/t_ to t0/28/_ DEPTH TO WATER (ft) t66.6

= Completion No. _ _ ffi and Notes

-200 MN-8-5A IIN.-6-SB :):.:sP
.-.i/_.._SN Cobbles at 203'.
. .'. GRAVELLYSAND- Mediumto coarse sandy gravel,
,,'.... light brown, saturated, very dense.

-2_.0 ;'.-..
e'$oe

®0 ·- ..

_,.:
D'0-4

-220 '_''' Total depth = 220'
Natural gammalog completed 10/28/92
Static water level at 188.8'bgs (0810, 10/29/g2}
Converted to monitoringwell on 10/29/92.

-230 ]

-24C

- 25(]

-260

-270

-280

-290 -J

1
L

-3oo ,, 't



WELL MW-9

BORING LOG AND Wl_.I.I. COMPLETION DIAGRAM
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WELL CONSTRUCTION LOG

WELL NUMBER: MW-9

WELL TYPE: Shallow Groundwater Monitoring Well

,_ SURFACE ELEV (ft. above MSL): 1104.78

CASING ELEV (ft. above MSL): 1106.02

DRILLING SUMMARY

Traffic Box

_1 Ground Surface DATE COMPLETED: 10/23/92

DRILLING COMPANY: Layne Environmental
Col

1 ft. DRILLING RIG TYPE: Air Percussion

TOTAL DEPTH DRILLED: 70 ff.

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 10.75 in.

TOTAL WELL DEPTH: 68 ft.

Casing --

BLANK CASING TYPE: Sch 40 PVC

BLANK CASING DIAMETER: 4 in.

: ,_J,

1 ft. TOTAL BLANK CASING LENGTH: 18 ft.

Seal SCREEN TYPE: Stainless Steel

14 ft. SCREEN SLOT SIZE: 0.010-in,

Filter Pack _ SCREEN LENGTH: 50 ft.

18ft.

SUMP LENGTH: None

Screen

PROTECTIVE CASING STICKUP: 2.3-ft.

GROUT MATERIAL: None

SEAL MATERIAL Bentonite

FILTER MATERIAL: #2/12 Sand

68ft.

COMMENTS:

68 ft.

70ft.

': . .. L:",shared_everyone_pl2V:)orelog_asbuilts_shallow. xls



EBASCO ENVIRONMENTAL
MonitoringWell9

PROJECT _.t R'opulsionLaboratory DRILLING METHOD Bual-_all air _ea_im
LOCATION In _nroyonear8ulld_ i03 SAI_ING NEll-!006_absables
GEOLOGIST /_ TAei#t/8.6.,_]ph SURFACEELEVATION 1104.5 _......
DRILLING CO LayreE_vlrom_ntal TOTAL DEPTH (ft) 70.0

DATE (start/finish) .fO_ DEPTH TO WATER (ft) 24.7

m_A

o_ _ _ _ Ltthologtc Description

=_cz Completion No. iu__ _ _mm'l_ _ and Notes8 b

_o i1 ilI
MW-i)-lA ,.-- .qM SILTY SAND - Silty fine to mediumsand with somegravel, pale brown, dry, mediumdense, slightly moist

at 4, trace mica.
MW-O-lB -,-

- iO .4 0 0 Boulder at 10.5' to 12'.

.':.:.-' SP SANB - Fine to mediumsand with fine to coarse
..-'-'. gravel and occasional cobbles, yellow-brown, slightlymoist to moist, mediumdense, trace mica.
· '.e

-eo o o o :-'."
· '.°.

o .5 o :/.-]... i,c,_ i, g,_v_,_,d¢obb_e,.30

' Groundwater at 33'.
· ' ·

, oii:zl!
gravel, yellow-brown, saturated, dense, trace mica.

-50 MW-O-2A 0 .2 0
MW-O-2B mm

Ii!_i iG'_NGRAVELLYSAND/SANDY6RAVEL- Fine t° c°arse

sandy gravel, yellow-brown, saturated, dense, trace
mica.

-60 O .! 0

yellow-brown, saturated, trace mica.

Fine sand with trace silt.

' 70 O 0 0 Total depth ,, 70' bgs (IO/22/92)
Natural gammalog (I0/22/92)
Static water level at 24.7 bgs (0730, 1.0/23/92)
Converted to monitoringwell (10/23/92).

-80

'90

- iO0



ERASCOENVmO
A Divi.vion of£basco _ _tad 3000 W. Mae.Arthur Blvd., Santa Arm, CA 92704, C/lO 6624050

WELL CONSTRUCTIONLOG
PROJECTNAME: JPLPhaseI RI/FS WELLNUMBER: MW-9

PROJECTOFS: JPL3723.001 WELLLOCATION: ArroyoSeco

LOCATION: 4800OakGroveOr. SURFACEELEV(ff aboveMSL): Appro_mate_,1104.5

Pasadena,CA CASINGELEV(ff aboveMSL): 1106.02

EBASCOPERSONNEL: B.G.Randolph/RobTweidt

DRILLING SUMMARY
DATE: 10/23/92

Protective Casing 2.3 ,Fl'
DRILLINGCOMPANY: LayneEnvironmental,Inc.

Ground Surface DRILLINGFOREMAN: SteveJohnson

-- Concrete RIGTYPE: Portedril110TLT-320

1 FT' TOTALDEPTHOFBORING: 70feet

SURFACEcoNDUCTORCASING None
(length,diameter)

DRILLINGFLUID Air

Casing
CONSTRUCTION LOG

WELLTYPE.' Monitoring

BORINGDIAMETER: 10.75inches

TOTALWELLDEPTH: 68feet

CASINGTYPE: Sch.40PVC

CASINGDIAMETER: 4 inches

CASINGLENGTH: 20feet

SCREENTYPE: StainlessSteelType304Seal

14 FT SCREENSIZE: O.010inches
SCREENLENGTH: 50feet

18 FT
TAIL.PIPELENGTH: 0.32feet

Gravel Pack CASINGSTICKUP: 1.5feet
PROTECTIVECASINGTYPE: LowCarbonSteel

)ROTECTIVECASINGSTICKUP: 2.3feet

CENTRALIZERS:None
Screen

SEALMATERIAL: En_froplug1/4'BentonitePellets

Borehole SEALVOLUME: 5.72cubicfeet
FILTERMATERIAL: RMCI.onestar_'/_/12Sand

FILTERVOLUME: 29.34cubicfeet

68 FT COMMENTS: UsedSix8agsConcrete _

70 FT {TopThreeFeetofAnnulus] _

-12



WELL MW-10

BORING LOG AND WELL COMPLETION DIAGRAM

ED10111_BI0510-6.SNA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-10

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1088.27

CASING ELEV (ft. above MSL): 1087.71

DRILLING SUMMARY

Traffic Box

_1 DATE COMPLETED: I0/31/92

DRILLING COMPANY: Layne Environmental

1 ff. DRILLING RIG TYPE: Air Percussion

TOTAL DEPTH DRILLED: 160 ft.

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 10.75 in.

TOTAL WELL DEPTH: 155 ff.

Casing --

BLANK CASING TYPE: 0'-80' PVC; 85'-105' SS

BLANK CASING DIAMETER: 4 in.

1 ff. TOTAL BLANK CASING LENGTH: 105 ft.

Seal SCREEN TYPE: Stainless Steel

92.5 ff. SCREEN SLOT SIZE: 0.010-in.

Filter Pack _ SCREEN LENGTH: 50 ft.

105 ff.

SUMP LENGTH: None

PROTECTIVE CASING STICKUP: 0.5-in.

GROUT MATERIAL: Volclay

SEAL MATERIAL Bentonite

FILTER MATERIAL: #2/12 Sand

155 ff.

Sum COMMENTS:

155 ff.

160ff.

I 'L_hared_everyone_jpl2_orelogtasbuilts_hallow. xls



EBASCO ENVIRONMENTAL
Monitoring Well l0

PROJECT JetPropulsionLaboratory DRILLING NETHO0 Dual-wallairpeem__ton

LOCATION B_tweenBuildings190and$01 SN4M_INGMETHO0 GPabsables -

GEOLOGIST /_ Tweio_.G. ,qi_r_b_ _ACE ELEVATION 1088.3 -- ....
DRILLING CO _ Env_rmenta] TOTAL.OEPTH (ft.) 170.0
DATE (start/finish) 10,/30/'_E DEPTHTO WATER fit) t16.1

OVA _pm) ,-,

Well Sample aL _ Ltthologlc Description
z: Completion No. and Notes

-0 _-_._-_.... ASPHALT- Pavement (3 inches thick)
.'.'.' SAND- Fine to mediumsand with trace fine gravel,

MW-(0-iA .'..' light brown, fine to mediumgrained, slightly moist,
MW-t0-1B m '.'., dense.

°e ·
· e,

-10 0 0 0 ':-'.,
%°.

· ·'o'

.?.' Boulderfrom 14'to 19'.

o°o,

-20 0 0 0 :'"'.
;.'

.'..' Fine grained sand with trace silt.
.Il°.

ooe ·

°o°e ° !

-30 0 0 0 .:.'.'
°, .°

o..'

·?.' Fine to mediumsand with trace fine to coarse gravel. ·
-40 0 0 0 ;;:':

Oo* ·

;. :k SANDYGRAVEL- Mediumto coarse sandy gravel,
:o.0 GP slightly moist,dense.
3.-&4
:o.0

-50 MW-Ib-2A 0 0 0 _.:R
.W-tO-2em _o.o,

·:.:.: SP SAND- Fine to mediumsand with somefine gravel,light brown, moist,very dense.

!:::::-60 0 0 0 Trace silt.

.I'.' SM SILTYbrown,SANDmicaceous.-Silty fine sand with trace fine gravel,
'1

-70 0 0 0 ,'..:$p SAND- Fine sand with trace meiumsand and fine
·..., gravel, moist, very dense, trace mica.

% *

'?,, Boulder at 75' to 77'.

;.- Occassionalcobbles.
-80 0 0 0-.'.

· '. Cobble layer 86' to 88'.
o," ·

· o *'

-90 0 0 0 '°';'. Siq GRAVELLYSAND- 6ravelly fine to mediumsand with
· -.* trace silt, brown, moist, trace mica.

' ·;..'.;
e'_,e

ii°_, e

-t00 0 0 0 ''



FRASCO FNVIRONMFNTAL
MoNtodngW&_110

PROJECT Je_:P_p.ulsion.Laboratory DRILLING NETHO0 l_Lel-_ell air pencusston
LOCATION _t_e_ _ild'_lS lq) and 201 SAMPLI_ NETHO0 8'absaNoles
GEOLOGIST /_ TheidU'8.S. Fandolph SLFFACE ELEVATION .1_..3 --

DRILLING CO Layre,Env_ta] TOTAL DEPTH {fl:}1.70.0
DATE (si:art/finish) 1.0./D0,4_ DEPTH TO WATER (fl:) tt6'.;

Well Sample _ _ NCI_!_,o_,_
-ri

_OI. ,_1__ Llthologtc Descr'lpl:ion

.c4., Complel:ion No. _' ,-_ _'!'' _ 'rn and Notes

· ._,'o- !-iO0 NW-,i)-SBm j_.j,isw

t:.-..]spiSANO- Fine to mediumsand. brown,moist,very dense.

trace mica.

ooo':?:i:
SP SAND/GRAVELLYSAND- Fine to mediumsand and
SW gravelly sand with occasional cobbles, light

yellow-brown, moist, very Dense.

-120 0 0 0 -

o Mediumto coarse gravelly sand.

- 130 0 0 Encounter groundwaterat 128'.
Boulder from 132'to 135'.

-140

- 150 MW-10-4A
MW-10-4B mm Fine to coarse sand with fine gravel, lightorange-brown.

- t60

saturated, stiff, micaceous.

- 1701 " Total depth ,, 170' (10/30/92)
Natural gammalog 10/30/92.
Static water level at 118.$'bgs (0855, 10/31/92)
Natural gammalog 10/30/92. ·

- t8C

L _9c

t

-20C



WELL MW-11

BORING LOG AND W_.T.T. COMPT.F.TION DIAGRAM

WESTBAY MP CASING INSTALLATION LOG

ED1011I_E10fI0-6.SNA



WELL CONSTRUCTION LOG

I

: WELL NUMBER:MW-11
i

WELLTYPE:DeepMultiportGroundwaterMonitoringWell
' I

i SURFACEELEV (ft. above MSL): 1139.63
I

CASINGELEV (ft. above MSL): 1139.55

i
DRILLINGSUMMARY

Traffic Box LockingMonumentCover DATECOMPLETED: 11/5/92to 11117/92

eta__i / Il_GroundSurface DRILLINGCOMPANY: LayneEnvironmental

Concr 4 ft. DRILLINGRIGTYPE: MudRotary

Conductor_ _ _5_ TOTALDEPTHDRILLED: 700ff.

Casing I I

CONSTRUCTIONDETAILS

_l_-Borehole

BOREHOLEDIAMETER: 18.5in.

Screen Backfill CONDUCTORCASINGDIAMETER: 16 in

Casing ___ i Interval Interval CONDUCTORCASINGLENGTH: 25 ft.

J,J 135 ft.

140ft. BOREHOLEDIAMETER: 9.875in,

150ft.

Screen _ L.J [ 160ft. TOTALWELLDEPTH: 680ft.

U 243 ft. BLANKCASINGTYPE: LowCarbonSteel

250ft.

Filter Pack --------_ I_i_ 260ft. BLANKCASINGDIAMETER: 4 inch
265 fi,

TOTAL BLANKCASINGLENGTH: 630ft.

415 fi,

420 ft. SCREENTYPE: StainlessSteel

S 430 ft.

440 f. SCREENSLOTSIZE: 0.010-inch

505 ft. IDIVIDUALSCREENLENGTH: 10 ff.

515fi,

525 ft. SUMPLENGTH: 40 ft.

530 ft.

PROTECTIVECASINGSTICKUP: None

620 ft.

630 fi, GROUTMATERIAL: VolclayGrout

640 ft.

Sump_ l_l I 647 ft. SEALMATERIAL Bentonite
680 ft. (Bec)

700 ft. (TD) FILTERMATERIAL: _t2Sand

COMMENTS:

L:_shered_eve_/oneypt2_borelog_asl_l_'tbay,)d_



EBASCO ENVIRONMENTAL
MonitoringWell11

PF_3JECT Jet Prq_lsjonLaboratory, DRILLING METH00 _bd_btary
LOCATION Southsideof8utldi_£77 SAMPLING METHO0 _ab sables

GEOLOGIST 8.6. I_doll_VR. )',eldt SURFACE ELEVATION tt39.6' .....
DRILLING CO Layr__v_wmmta] TOTAL DEPTH fit) ZOO
DATE (start/finish) ]1/5/_ to 11/17/92 DEPTH TO WATER (ft) 11&$2

Well Sample Lithologtc Description
Completion No. and Notes

-- ASPHALT- Pavement (4 Inches thick)
__ SILTY SAND (fill) - Silty fine to mediumsand with

somefine gravel, dark orange-brown, slightly moist,
mediumdense.

-- GRAVELLYSAND- Gravelly fine to coarse sand,
_ellow-brown, slighlty moist, dense.ranitic boulder from7 to 10.

SAND- Mediumto coarse sand with somefine sand
and fine gravel, yellow-brown, slighlty moist,dense,
micaceous.

SANDYGRAVEL- Fine to coarse sandy gravel with
occasional cobbles, yellow-brown, dense,micaceous.

Cobblesand smallboulders from 34' to 47'.

MW-II-IA
MW-II-B

GRAVELLYSAND- Gravelly fine to coarse sand with
occasional coDDles,orange-brown to gray-brown,
very dense, micaceous.

Boulder from 55' to 56.5'.

Cobbles from 61.5'to 84'.

SANDYGRAVEL- Fine to coarse gravel with cobbles
and boulders, pale orange-brown and dark gray, very
dense.

SAND- Fine to coarse sand with somegravel and
occasional cobble, multi-colored sand grains and
rock fragments, very dense.
Fine to mediumsand with trace silt, micaceous.

Cobblesfrom 92' to 93.5'.
MW-(I-2A ".....
MW-II-2B Gravellyat 98'.



.... F_RASCOFNVIRONMFNTAI_
MonitoringWell11

PROJECT _t _3_Jlsion Lalxratory DRILLING _ .m_ _Y

LOCATION Southside of 8utldir_ 277 SAMPLINGHETHO0 ,_"a_._qfles -
GEOLOGIST a._. _]_J_. T_idt _ACE ELEVATION lt_.6'
DRILLING CO LayneEnvi/_nm_tal TOTAL DEPTH (ft) 7_

DATE ($taet/flnlsh) YY/_ to11/17/92 DEPTH TO WATER (ft) 118.52

Well S le _ _ _1:,_ Llthologlc Descr$ptlon

'- Completion _l_ L9 ,_4 _ _( _ and Notes

_'_ _'?'"_ T- 100 _ '"'"'?:._ I
_:_ ._:_= :;'..' SP -

_(_ >_ ::'_):,_ SANDYGRAVEL-Finetocoarsesandygravelwitht_ ! 10 _;c _-"._ _ occasional cobbles and smallboulders, multi-colored

_.._:..'_ '_ _ :0.0 grains, very dense.

:.:., ...... . . '_

-,_o_ _-T :o_
o _ _ _ :.o._ Bouldersfrom121'to125.5'.

: . SP GRAVELLYSAND- Gravelly fine to coarse sand with

,-/ _ occasional cobbles, multi-colored, very dense,

-130 -; _ _ micaceous.

_/ Boulder from 130' to 132'.
::..-:.::i · :.:.;::: ',
;':::*" S:.:.'
-... ,-,.%

- t4(; r .'.::,: · '.,.
:F'*:-:: *'.:*::

"":': s'::'; _ ' Cobbles from 148' to 150'.
':::'¥ ::'_':_ o- o::':':

:':':_:_ :m:::_:.* O _'_ SILTY SAND-- Silty gravelly fine to medium

':":': '!::!:i sand with occasional cobbles, orange-brown and
'-'::'" .... multi-colored grains, very dense, micaceous.:-:*-,. ..,':._.
,..... :,"..::

,_o_; _i o

m_ Jr. ' _'_ SAND- Fine to mediumsand with somesilt and
o, ?..i;.'.._: :-i..!: fine gravel, multi-colored grains, very dense.

.... '?:: Gravelly sand at 177'.
- 180 *.*:.: ._::_

_:::., -.::.:."."..,: ......

"":': :::_.!_i:
.":i-;:'. Nuomerouscobbles and smallboulders from184' to
%', *%

._-.,,_i!i__ .':.-:,-'*° ::?iii!----_.,:_..:
_-.:--. _..'..::!.
.::.;::_ ¥::;'

· . / *...*:. : ..*:'.

.-:.:;., ,;:.:;._
-200 --.:.:..



EBASCO ENVIRONMENTAL
MonitoringNell11

PROJECT ,bt R_pulston Lalxrat_y DRILLING METHO0 _ _ta_/
LOCATION 5ou_ sideof 8utldlnr_277 SAMPLING MEg]-DO _ra_sables
GEOLOGIST 8.6. _ndolph_. rheidt SURFACEELEVATION tt3g,6' -
DRILLING CO layre Envirmeental TOTAL DEPTH (ft) 7_0
DATE (st:art/finish) JJ/5_ to11/17/92 DEPTH TO WATER (fi) .1.1&52

Well Sample _ _ m MCI
Completion No. _ o. _ _:1 Lithologtc Descriptionr.. L_ _ I and Notes

:.;:2:; ;:_.{ '. ' SM SILTY SAND- Silty fine to mediumsand with trace:.:.,_ . . coarse send, multi-colored, micaceous, very dense.
_.:':": .:.'_:L

-2to ?:! L_f! 1..... i?: ,_

:_?':: ii"!'_ i SP

?:: .:.-:. ,
i

[(':?}i ")-!? SAND- Fine to mediumsand with somegravel
....·, and trace silt, multi-colored, very dense.

.. ,

o _ _ _/_jsc CLAYEYSAND _ Oayey fine sand ,ith some silt and

-230 /_ ,_ __/_/ _ ilil i trace mediumsand, light yellow-brown, dense.

_/ _'_, ._ SP SAND- Fine to mediumsand with trace coarsesand, light yellow-brown, micaceous, dense.Gravelly at 236'.

';)40 _
i.:.-:_' _:.-':' ,
:2;:'! ;-.';!::

: ':!:,.; ':.!::

:_ :'_-..._/_'":"

:".-: e4

.'.
.is::..: SILTY SAND- Silty fine to mediumsand withH:F-_ :::.._ ; trace clay, yellow-brown, dense, trace mica.
..'Q;.'

:':': !:::': :" SAND- Fine to mediumsand with trace silt and fine

_/ _/" "-"? SP gravel' yell°_-br°wn and multi-c°l°red grains'verYdense,micaceous.

_/_ SM SILTY SAND- Silty fine tO mediumsand, multi-280
colored, very dense, micaceous.1L

o :-:;!. :;;;: , Occasional gravel from280' to 288'.

:'i';!.!

-Pgo .:.::';. '::;.": Silty fine sand with trace clay.

%.

:;';:¥ :'.';:2 I

_;_:'_i '::::': Mediumto coarse sand, trace gravel.·:'.': NN-{I-3A ': ,.-:', ...

·'"&l '*'*.;: MW-tl-3B I Trace clay.- 300 .;-.'_ ;".:.:: I I



EBASCO ENVIRONMENTAL
MonitoringWell11

PROJECT Jet R_ulsim/._rat_'y DRILLING NETHOO _4_ _tar 7
LOCATION 5xlth side of 8uildi_ 277 SAHPLING NETHO0 ,6rahsa_oles --
GEOLOGIST 8.6. Fer/dol_/R. T_eidt SLFFACE ELEVATION 1/59.6'
DRILLING CO I.ayneEnviron/_n_a] TOTAl_DEPTH (ft) 700
DATE (start/finish) 1//5/_ to11/17/92 DEPTH TO WATER (ft) 11&52

_ 0VA"=)1
_ c-I c_ 143

'_- _._ CZ N I O IE
Well Sample _ _ m i,-4,_ Llthologlc Descnlptlon_ _1 g Im

Completion No. Lm,-4 _ m,_'_ Im and Notes4-J

B 'I'
'E.,'.'

,'J;!,? !'_;".'.' Trace gravel.
i:_:;:.%: ,.:,,

·v .'; :".:.:;.

_.:,-;'?:!:! .?:i":'J"_'!' fiilit rjS_MMSANDANDSILTY SAND- Alternetirlg layers of fine

-3 t0 ::;:.:. ....:.. to mediumsand and silty fine sand with trace clay, -
;:.?:,!. :_: yellow-brown, very dense,and micaceousfrom 308
..?. to 322%
.-..:.: ...:--
:?.. -'..:

320 :?_:: :';:::...... .::.:-.
;:_.'._ ._:;..

..;.::.

.' -1SPi:tSAND- Fine to mediumsand with trace silt and some

?:::'!v.:. ..'.:-.:':"!'!"....:. !iiii fine gravel, multi-colored, very dense, micaceous.

:.:_:... :_.;: Occasional coarse gravel or small cobbles.
-.,:.,.;

-330 ......., SM SILTY SAND- Silty fine to mediumsand with trace
:':."i:_J :.:..:L. clay and fine gravel, multi-colored, very dense,
.:::::i !:'::':' micaceous.
:'. ::::'
·::.:... v.:-._ ' Cobbles at 336'.
_,._:..: :;:!:.::'....... %:..-.

-340 ':" ....:.";:2 :::-;_,i
...;:,:
?-.:..: i:,?i .'.' SP SAND- Fine to mediumsand,yellow-brown, very

:'? i'i'_'!: _ dense, micaceous._, .::.:'::'. ....:.
0 '":"*' ';:'.":::

-350 _ ':-:i_'i ::::ii:! _ Gravelly from 346' to 348'.

(.3,, ::,'? ....

:.::.:... ..'.:.
,._,;.. 'Q.;:
: ::_' :.."-_.
.'.:.:: ?.:.::

-360 ;..... ;.:,.,. SM SILTY SAND- Silty fine to mediumsand with trace
,::::..':' .:::!.': clay and coarse sand, multi-colored, very dense,
.'i'::'_:; ;:-_:..:( · micaceous. '::_i:' .:u.
.:.'i::! .;v;:::

,,o ;:i?:iiliil
.;:?..:.: .;.'.,.
t:j:i :::Y:""-' SM SILTY SANDANDSAND- Alternating layers silty fine
:;:': ::_:;-'::': SP sand with traces of clay and fine to mediumsand with_.:.i:; :.:'..
..:.-: :..:..: somesilt and occasionalgravel from375' to 402',380 ·"*****' '::*" very dense, micaceous.
:...¥:! :..-'::..
:-:;-i "*:*:;.

.i-}:? _.<.:'.!

...-.:.j ·..

- 390 ":_ .i::Y-
.':'.! :.':".i:
:_.:: :...-
:....., ...-.-
:.: ....:.:..
':"" "":': MN-jl-4A_, .., o., .:
...;-: "F.:: - L NN-[I-4B mm

J 400 /, /t $ I I



EBASCO
Monitoring Wee 11

PROJECT detFho_I$1m_Yx_atoF7 DRILLING METHOD _ /_tary

LOCATION S_th side of 8utldtr_ 2/-/ SAMPLING_ 9'_ sables
GEOLOGIST 8.6.Rgndo]ph/R.Yweldt eLI:FACEELEVATION tY3g.6'
DRILLING CO /._Env_ta] TOTAL DEPTH (fi:)700

DATE (star't/flnlsh) J_ to11/17/92 DEPTHTO WATER(ft) 118.52 --

OVAbm_Well Sample _ _ _ NC ' Llthologlc Description

__ . andNotes
_ Completion No. __ &_

_/ ;_ ;. _ SAND- Mediumto coarse sand withsomefine gravel· _p and trace silt, multi-colored, very dense, trace mica.

- 4 !C _ _ j SILTYSAND- Silty fine to mediumsand withtrace clay, light yellow-brown,very dense,

o, _/ _ I mlcaceous.,.: SA.O-,,o.u.-.- or.va,
_? '.::!:_ " light yellow-brown,very dense, trace mica.l :t:... .: ::

- ::":" '. ' SM SILTY SAND- Silty fine to mediumsand,multi-
:.-C: :-.'"' . . colored,very dense, micaceous.

_ *'-:-': i"--'-'i_'_:!' i'i¢! Gravelly from426 to 428'. 'iii.
,.'..'. v.?

.:...:--. . :::'::
_:}:'_ ' ":'::'": SAND- Fine to_ediu msand with trace coarse ;

- 440 :.::. 4-._---:_ :::,' -" .... sand and fine gravel, multi-colored,very dense,
trace mica." :
Gravellyat 442.fi ] i:rl:lts.SILTYSAND- Silty fine to mediumsand with tr ace

; rrHlclay, lightyellow-brown, verydense, micaceous.IH:IL-45C _ _ -_ Gravelly from451' to 453'.
....... "_ I' '._ CLAYEYSAND- Clayey fine to mediumsand with,-.-.. ,.-.:.
i:_':: :*:_:;_ _l trace silty and fine gravel, light yellow-brown, very

"'-" ":" :_//j___ dense, trace mica, : :-46C .;'2'. '.;'2i .r.,_l']]SM SILTYSAND' Silty fine to mediumSand,light

) _::::__;: I:H:It yellow-brown,very dense,mlcaceous.
":'_ ::"::_' I I'l Il Occasionalthin lensesgravelly Sandfrom 462, toB i';:_! ::.:_._!
·.-_..... _- 495'.
:.:-.. _,::.

- 47C ::";' _WI_:
·. :._: .- :._:
--_.::. .'.:.::

_...,.. %-.*.

_._:. :!_:i_

-_c i-;;_.':_:i:,"_-...:i· . j[.

'" L_)_..._scCLAYEYSANDANDSANDYCLAY- Clayey fin:e' t°'

_/// _ F'_'A meaiumsand with silt, light orange-brown to dark
i_ MW-(I-SA _1 gray-brown, very dense, trace mica. ::

-50C //_/ MW-U-5B m I ! Graveland cobbles from498 to 502'.



EBASCO ENVIRONMENTAL
Mor todng Well ti

P_x.ECT .et mopu]sionLetxratory [_lllZN6_-rHO0,,._/fetar7
LOCATION _ side of 8ulldt_ 277 SN4_IN6 METHO0 6_0 sables -
GEOLOGIST B.6. Rar_do]ph/R.Twetdt SURFACER FVATION 113g.6'
DRILLING CO LayneEnv_e'a_tal TOTAL DEPTH (ft) 7_0
DATE (start/finish) 11/5/_ to 11/17/92 DEPTH TO NATER (ft) 118.52

i -lit ,,,,,, , , ..... ,

.eli _N°_'le1_,-, e _l and NotesCompletion _ "_ z:l Llthologic Description4_

_, ]J SC
- Trace coarse sand.

:{-....::-

m ?.:-2 :;..__,:
-510 o, _:;:.: :¥.::;

.,%.,
;?ii: .,:::.. Occasionalcoarse gravel or smallcobbles from 512'to

., ?.!-'._ ' "' '; _ 522'.- _ _--.;.: :",:.
:.? .??;:'%°*:* e_l

i %.:.-5eD ::::11111:3..*.,..

:,_ ,..::;': ...._:-": SM SILTYSAND- Silty fine to mediumsand with trace
., )_._. :?_2 - clay and occasional fine gravel, multi-colored, very

:..:.: .:.:F: dense, mlcaceous.

- 530 :::"_ ":::"_ ::

: Somecoarse sand.

Siltyfineto mediumsand.

-54C _ _// _, j Gravelfrom 538' to 539.5'.
::..'.: ::-::_; -'.
i_.!' i'i':'.!' Silty fine to mediumsand with someclay. .
.....'., ?:-.:..,
_:_'.: _-_;-

_55C :.'..'
;-:.!_i ;:.::'.' 6M GRAVELLYSILTY SAND- Silty fine to mediumsand::..-: with cobbles, multi-colored, very dense, trace mica. ,

-.,. ..:.,. Silty sand from 558' to 559'.

-5601 ._ .... ;->'_.. ; ._
i

?*"?_!ii '"'

&
?'.-:.' SM SILTYSAND- Silty fine to coarse sand Hith

o, ! *'"::" occasional gravel, multi-colored, very dense,
-.--:. ..'.:. _ micaceous.-570 :fi';_ :-_:._
:::'* "-:"' " Occasionalcobbles from 589' to 578'.
..;::...- -;............
·'":': :-::::i
"-:::':: "--": 514 SILTYSANDY6RAVEL- Silty fine to mediumsandy:_":_ :'L',:_

%...,

_-i_.i'"? ;'{';-i-ii i: . gravel .,th somecoarse sand, multi-colored, very
dense, trace mica. :::, _ ·_ 580

_-. OC:c:a;i_aie--_bleSand boulders fr om578· *to:587..:-.:!._ :-.-.-:
.'-..;.;._ :..._>: _.:.::,.:'-: ... · . : :

_.i':...'f :._'._
;.:i..:"":" '_'.'""":' SC and trace coarse sand,multi-colored, very dense,

S_ STLTYSAND- Silty fine to mediumsand with S°meClay

-590 -?': .:.::..': - trace mica. : '].::,. .-.::.:?
:_:'!; _:.!:.!!! Clayey silty sand from591' to 596'.
?..;::i ..-._::i
:.... : ....
.:-::'i ....:.: ,,,,_, _:

L-600 .:..,. :.'?: MN-II-6B I i



FRASCO FNVIRONMFNTAL
MonitoringNell11

PROJECT .,.,etR_pulston Laboratory ERILLIN6 MET!-EX3_/bC.a'y

LOCATION _ side of 8uildlr_ 277 SN_LIN6 METHO0 8,aO:_._a_?]eS --
GEOLOGIST8.$. Ra_do]/_i./R./'_Jdt SUI:FACEELEVATION 1139.6' --
DRILLING CO Layr_Env_on_ntal TOTAL DEPTH [ft) 700
DATE (start/finish) ]_ to 11/17/92 DEPTHTO WATER (ft) . ,118.52

-- Well Sample _ _ _ Lithologtc Description

Completion No. L_ _ _1__1,,.I _ ancl Notes

_ Somegravel from 60r to 603%

_/ Silty fine to mediumsand.

f/3

-620 o, _::;: ::... SILTY SAND- Silty fine to mediumsand with some',.-.......... " coarse sand and trace clay, multi-colored, very
:'4-::' i.:.::: dense, micaceous.'.:;::! :.;:::
:{:'.:.. · .. ·
:?.::, !::::!: Cobble at 623'.

..:,:........ .-::i::iI... Gravelly from 824' to 826%

-630 'F i.ii:_::!]_ Silty fine to mediumsand with trace coarse sand.

?:
:.'.j, ¥-.,

::cF: , Occasional fine to coarse gravel from 632' to 638'.

i u_ ' Q';" .?;'
.:.::.f

-640 -? ::;::! ; ::,;!.: Smallboulder at 638% ....
i_i!:il ::fY: Silty fine to mediumsand with somecoarse sand and

: r,'_: _: ' : : :''_: trace clay.i::_ i_ii!:
· :.'_; -:._: . ;

_ _._ CLAYEY SANO - Clayey silty fine to coarse sand.

multi-colored grains, very dense, micaceous.

-65C _/ _// _ Occasional smallnodules {,/8-inch diameter} dark_/ m brown-gray to bluish-gray clayey silt.

-660 _ Occasional smallnodules gray-brown and

._..._ .,,....: . orange-brown fine sandy clayey silt.·::::::: ::::::' Clayey silty fine to mediumsand with somecoarse

o. I ,and.m,caceou,.
:..:2 ...,::.: Occasionalsmallnodule dark orange-brown fine

-670 ::":" "':_'_ i sandy clayey silt from 662 to 675%, -... ..:.:,.

,.'?t :._...., -.:.,; Occasional gravel or smallcobbles from 667' to
:!_:_ : J" _ 889.5%
;::'! .;;i:!.:
ii!: ,:

;::";" 1-.1..-.

i Occasionalgravfroma8 'to64..

:?:.'?:'"';'-'":""?.'::":_.?}i¢i}!i::}i.?i.i.?: Silt.Y,684to087'.fineto coarse sand with clay and gravel from
-690 ,;._,,'....::'.-..,:,.'.Q' ..,..:. ;4:-&%:.:

[:i!!'i:!?;':i!i!i'i_!!_;; Occasional gravedfrom 695' to 700% ]

F._:_:';':_:ii'.'i!!'."'::i!:ii:.i MW-_I-7A Total depth = 700' '- ....
-700 MW-ll-TB I I I Electric logs completed 11/!1/92



I.JE_ P_ef 650-S2 Well EMN-11 JPL EBRz,_U

Scale Geo Gea well tlD Tes;t ed Part Serial Packer C c,hbmer,t_,
Feet 1 2 Ca_l ng Log Ok _ Test,,Fi I t De_c. No. [ n_ o

-- D_ CASING 2 FT. IqD InstaLled Nov 2

---- [] CRSING 5 FT. Ali joints _,eaJed '

- []ED
10--

---- [] CASING S FT. one minute

- OED

-- ['2'1 CASING 10 Fl'. Packer_ Inflated ri.:20--

- EDO

-- _) CRSING I0 FT.30--

- PI[]

-- [7) CASING lO FT.-to--

- [][]

-- [] CASING lO FT.50--

- PlED

-- ED CASING lO FT.60--

- PlE)

-- ED CASING lO FY,70--

- EDED

-- _ CASING lO FT.80--

- PlED--m

.... cZ] CASINGlo FT.90--

- •'lED

-- _ CASING10 FT.100 --

Installation Log Sat Dec 05 18:51:13 1992 Page: 1



_^IgDe_. 650-92 LdellEHH-11 JPL EBASCO

Scale Geo Geo Well MD Tected Part Geriai Packer Comel_ntz
Feet 1 2 Casing Log Ok/Te_t/Fiit Oeec, No. [nia

100 --

- 00

-- _ CASINGlOFT.
110 --

- _

-- [] CAGING10 FT.120 --

-- [][] [] MEASURE PORT #7872

Z [] PACKER WxSTFND 124.3 _t

-- []_ [] MEASURE PORT _7874130 --
Z [] CAGING 5 FT. 129.3 ft ·

- [][]

[] PACKER W/STFND 6906

- 0[]
140 --

- [] CAGING 10 FT.

150 --- []o MCASUREPODS .cede

_ [] CAGING S FT. 149.4 Ft

_--_ _[] PUMP PO_T _3572 '. ......

-- [] PACKED W/STFNQ _911

1_0 --- [][] [] M[ASUDCPO_T _?eG_

-- [] CAGING 10 FT. 159.4 it.

170-"- 0_

-- [] CASING 10 FT.

2 CAGING 2 FT.

- _ CAGING 10 FT.

190 --

- []o

- [] CASING 10 FT.

200 --

InstallationLog Sat Dec 05 18:51:131992 Page: 2



i,tE: Ret. 650-92 kiell EPll4-I J. JPL EB'F_c,co

_cal · Geo Geo Weit MD Te$t ed Da,' t Se,' ial Pack sr Co_,ent z
Feet I 2 Ca_tng Log Ok ;Test,,F: 1: Oeec. No. Info

200 --

- _O

- O CASINGI0 F_.

210 --

- Do

- [] CASING 10 FT.

220 --

- 0[]

- [] CASING10 FT.

230 --

- D[]

- [] PACKER W/STFNR

- [][] [] MEASUREPORT #7865

240 --
-- [] CAGING5 FT. 238.5L

- [][]

- [] PACKERWxSTFN_6908

2 0[]
250 --

- [] cAgING I0 FT.

C _ MEASUREPORT #?865

2_0 --
-- [] CASING 5 FT. 258.5 tt

[][] PUMPP0QT _3592

- [] PACKER W/STFNR 6909

Z []_ [] MEASUREPO_T _7651

270 --

[] CASING 10 FT. 268._ ft.

2 00
280 --

-- [] CAGING 5 FT.

2 0[]

Z [] CASING 10 FT.

290 --

Z 0[]

Z [] CAGING10 FT.

300 --

.... Installation Log Sat Dec 05 18:51:13 1992 Page: 3



I..IE_Def. o_,U-_'.' [.lell Et'IH-i I .TF-,L EBRSCN

Seal · Geo Geo UeI I I'lD Tei;t ecl Dar t Se,' _.al Decker Co_,_,emt
Feet L 2 Ca_ng Log Ok,,re_t,-rL I t Dmso. No. [n_o

200--

- DEl

-- D CASING 10 Fl'.
310 --

- DEl

-- [] CASING 10 FT.

320 --

- 'Opl

-- D CASINGl0 FT.
330 --

- PlD

-- [] CASING 10 Fl'.
3_0 --

- 171o

_- [] CASING 10 FT.
350 --

- []0

-' (_] CASING IO FT.
2_0 --

[71 CASINGIOFT.
370 --

- E_D
--I

- [] CASING i0 Fl'.
380 --

- []D

-- 171 CASING lO FT.
290 --

-- [][]

_- 171 CASING I0 rT.
400 --

I'nstallation Log Sat Dec 05 18:51:131992 Page:, '; .,...



i.IBRef. 6__-o= l..lellEHLI-lt JPL EB'"c,COM_

_Ca! e Geo Geo We! ! HO Te_t ed Par t Ger ia[ Dace er Comn,_nt
Feet ! 2 Ca_ing Log Ok/Te_t/Filt Oezc. No. [n_o

400 --

- _ PACKE9 U.,STFND

Z 0_ [] MEAgUDE PO_T _78_4

410 --
- [] CASING 5 FT. 408.7 lt.

- B[]

-- [] PACKE_ U/S/FND 6907

- _[]
420 --

Z _ CAS[NBto FT.

_ MEASURE DODT ff78_7

430 --

[] CAS[NB 10 FT. 428.8 ft.

2 _[] PUMP P0DT #3594

440 --
-- [] PACKE_ W/STFN_ 6904

Z [][] [] MEA_UOEPOQr #78_i

- [] CASING 5 FT. 443.B lt.

450 --

Z [] CASING tO FT.

2 0[]
460 --

[] CASING 10 FT.

2 [][]
470 --

[] CASING10 FT.

2 OB
480 --

: [] CAS[N6 10 FT.

2 DO
490 --

: _ CASIN6 10 FT.

5 0_

_00 -- [] PACK£_ W/STFN_ 6890

Installation Log Sat Dec 05 18:51:13 1992 Page: 5



IE: l::'et. 65Fl-'-q:" Hell EMI.J-il J'F--'L EE:F_SCL-/

Scale G(.o Goo [,lel[ I'lP T$_;t ed Dart Seria[ Dac. i: er Co_mer_t _

Feet 1 2 Ca_t no Lo:) Ok..Te_t ,F%lt Oeec, NO. [n('o

500-- ....

- [] [] [] igEABU_E POIQT _7870

- lYl CASING 5 FT. 503.87 _t.

z []D
510 --

- t"a PACKED U. STI:'ND gGOO

z _ra

-- [] CAS[NB 10 FT.
520 --

__ '_'4[] MEASUIQE PO_T #7871

- [] CASING 10 FT. 523.9 _t.
530 --

- [] [] PUMPP01:IT #35G:3

-- [] P_CKE_ W/STFNIQ 6901

- [] [] [] MEASUI_r PO_T #7@_,9

5.0 --

_ 1'21 CASING 10 FT. 559.9 _t.

- []_
550 --

__ (_1 _'RSING 10 FT.

- [][]
560 --

__ [;9 CASING 10 FT.

-- [DE)

570 --

- [] CASING lO FT.

-- [DE)

580 --

- E) CASING I0 FT.

_ []lTl
590 --

- E) CASING 10 FT.

-- E)[D

600 --

[] CASING 10 FT.

Installation Log Sat Bec 05 18:51:i3 1992 Page: 6 ,,......



Scale Gao Gao Well fid Te_t_d Dart S_r ta[ Packer Co,_,._-r.t_
Fmmt I 2 Ca_._ng Log Ok.'Tezt. Fit ! Oeec. No. [n_o

600--

_ c4[]
610 --

- [] CASING5 FT.

- [][]

- [] PiACKE!_ WxSTFNIq '899

- _ PI [] ,£ASU_E POIQT #?862
620 --

- [] CASING 5 FT. 619.0 f_.

- []IZ)

- [] PACKEIQI.IxSTFNQ

- [][]
630 --

-- [] CASING10FT.

_ _'l[] MEASUIQEPOINT I_7B73
640 --

-- [] CAS[NS § FT. _39.1 ft.

-- [][] PUMP POIQI' _3571

- [] PACKEI_WxSTFNIQ6902

-- [][] [] MEASUIQEPOIQT tt7860
_50 --

-- [] CASING10FT. _49.1ft.

- [][]
660 ----

m

- [] CASING I0 FT.

-- [][] END CAP Lm_t Part tn Well
670 --

_80 --

690 --

700 --

Installation Log Sat Dec 05 18:51:13 1992 Page: .7



WELL MW-12

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E:UPL\OUI &3_P.!_LYSHEETS.DOC



WELL CONSTRUCTIONLOG

WELL NUMBER: MW-12

WELLTYPE:Deep Multiport Groundwater Monitoring Well

' .... SURFACE ELEV (ft. above MSL): 1102.42

CASING ELEV (ft. above MS[.): 1102.14

DRILLING SUMMARY

Traffic Box Locking Monument Cover DATE COMPLETED: 2/23194 to 315198

cretl=_ _ace DRILLING COMPANY: Belik

Con / ._3_3fi3ffl DRILLING RIG TYPE: Mud Rotary

Casing F CONSTRUCTION DETAILS

-r B°reh°'e BOREHOLE DIAMETER: 18.5 in.

/ (CONDUCTORCASING)

Grout ! Screen Backfill CONDUCTOR CASING DIAMETER: 16 in

Casing__ I Interval Interval CONDUCTOR CASING LENGTH: 15ff.

_[ 129 ff.

I 135 ft. BOREHOLE DIAMETER: 12.75 in.

_ I _45ft.
S_,eenJ U ,5_ft. TOTALWELLDEPTH: _96ft

m
235 ff. BLANK CASING TYPE: Low Carbon Steel

_JI 24oft:
Filter Pack _ _ I 250 ft. BLANK CASING DIAMETER: 4 inch

Il 254 ft

' TOTAL BLANK CASING LENGTH: 546 ft.

111 3o7ft

[]

I 315 ft. SCREEN TYPE: Stainless Steel

Seal _'it 325 ft.

328 ft. SCREEN SLOT SIZE: 0,010 inch

[_ 424 ft. SCREEN LENGTH: 10 ft.

_J I 43oft.
] 440 ff. INDIVIDUAL SUMP LENGTH: 40 ft.

_ I 546_. G_OUTMATERIAL:VolcI_G_out
Sump LJ . 559 ft. SEAL MATERIAL 1:1 Sand/Bentonite

672 ft. (TD) FILTER MATERIAL: #2 Sand

COMMENTS:

L:_hared_mmryone_oL_oo_tog'alsbui_ts_westbay.xJs



FOSTER WHEELER ENVIRONMENTAL CORPORATION

MonitoringWelli2 i
PROJECT Jet PropulsionLaboratory DRTLLTNG METHOD ICJdRotary f12.25-Jnchborin_z) '

LOCATION Southeastcorner building ._2 SANPLING METH00 £/IF' x 24" Split SpoonSa_]er i

GEOLOGIST S. ill'ay SURFACE ELEVATION 4oproximately H02 feet

DRILLING CO 8eylJk TOTAL DEPTH (ft) 672 ......

DATE (start/finish) 02/23/94- 02_/23/94 DEPTH TO WATER (ft) 4oproximately ]/3 feet

·

_ 0 _:

-_ '_ >- Lithologic Oescr'iption
Well Sample --_ _ _ ._ o3 o co-,_ ,- and Notesr' Completion No. _ _ _cl o3 -_ co4-J fO

,-_ Oi o _

-O Traffic --_ _ -;7- I. _ ASPHALTPAVENENT (0.25 feet thick)

Box i ': ' SP POORLYGRADEDSAND. Medium dark
_ii " ?.' brown; approximately 95% medium to

! !; .'.' coarse sand, subangular; approximately--5 _' . ._ 0 SN ?'. 5% nonplastic to Iow plastic fines; trace·, .. fine subangular gravel; slightly moist, no

',"."_' ,_):.':J _cu ]'"'.... cobbles.°d°r;occasional subrounded granitic
_'r_ .' '- Encountered 1foot by I/2-inch
<, >:,'_ galvanized pipe in soil cuttings at 7 feet..

'"_ !_? i ' SM POORLYGRADEDSANDWITHSILT

- tO t6-inch --_'"
Low _,. _, '.' Dark brown; approximately 85% fine to
Carbon ,_ , : .; Soit-01 30 '.
Conductor 40 0 SM . medium sand, subangular; 10%nonplasticfines; 5%fine subangular granitic gravel;" i9'
Casing _':? __ .. slightly moist, no odor, trace of

_15 !'z"r_l _V_ ' ]." subangular coarse gravel and cobbles. _
' Drilled the upper 17-feet of the

v_ i_) .. ' hole with an auger. Began using drilling
3 _ ,;,.f- Sp mud at 17 feet after 16-inch diameter

' .]... conductor casing was installed.
? No .' ' '....

-20 _ Recqvery _ "i POORLYGRADEDSAND WITH GRAVEL -' '" AND COBBLES. Light brown;
.D No ,.'.' approximately 75% fine to coarse sand,
_, -_ Recovery I i'.'-'.' subangular; approximately 20% fine to.'..', coarse subrounded granitic gravel and 5,%

_--o _ 'U'_- [ '.::-:., nonplastic fines. Abundant granitic-25 4-inch --- · e 'No cobbles, no odor. -
Low D _) 3: Recovery _L ".'.'L'.-., Collected grab sample of soil

Carbon _ ii _' "" cuttings (SC-04)at 20 feet. VeryBlank _ 'F ]]',:;] difficult drilling. Attempted to collect soil-i _ _ !' sample with split spoon sampler at 20', 22' -Y

h _,1 m .'.';';j 25', 3I' and 34'. Refusal at all attempts. _
- 30 _ 'E [ .,- ,. Abundant cobbles.

_ o No
Rec0veryl I'' ".']'ii Drilling Hud:

i m '. .'.-'j Weight: 75.4 Ibs/cu.f t.
' J _i >' · .'.' Viscosity: 53 seconds

-35 _ !t_)i _ No r'l "!']i:" Sand Content: 1.5 percenti, As above, difficult drilling.J > Recovery

q I '.' ·

?1 · '1

i_l · · I-40 i .:'

-45 _i
ce Soil-02 .g lO(_o NA i'-_".: Collected soil sample "SOIL-02"

"' with split spoon sampler between 45 and

i _ .'.'i'] 46 feet. Only 4-inches recovery.

t--
O ,]".'.,
'_ h'-
G.} .i.'. '_m-50 5_ , '...."



FOSTER WHEELER ENVIRONMENTAL CORPORATION

I MonitoringWell12
PROJECT Jet R'opuis]on Laboratory DRILLING HETHOD kludRotary (]2._._-inChboring)

LOCATION Southeastcornerbuilding 302 SAHPLING METHOD 2//Z' x 24" Sp]Jt'SpoonSa/_p]er

UCULUUI_ S. /cay SURFACE ELEVATION 4¢proxi_tely1]02feet

DRILLING CO BeyJJk TOTAL DEPTH (ft) 6_

DATE (start/f inish) 08/23/94 - 02_/23/94 DEPTH TO WATER (ft) _oproximately/H feet

_ >':
-,_ ._ "_ _ c' 03 ..0

Well Sample _ _ _cz _ '_ '-" o_>' Lithologic Description
x: Completion No. _ _ _ .2 o andNotes

c- -,'q (D
_ ,'"q0 0 _.J _
0 CO C) _

-50 4-inch -- _ _ -'· SP
Low Drilling mud:

Blank Viscosity: 36 seconds
· Sand Content: 2.5 percent

-55 SILTY SAND WITH GRAVEL
I Light brown; approximately 70% fine to

medium sand, poorly graded; subangular;
approximately 15%fine subrounded
granitic gravel and 15%nonplastic fines,
no odor.

-60 As above·

I
'1

t .<.q

65 /-"' ;S'I_i POORLYGRADEDSAND HITH GRAVEL-- ... ANDCOBBLES.Lightbrown;
·.'.' approximately 75% medium to coarse
"-· sand, subangular to subrounded;
''" approximately 20% fine to coarse granitic

'_ '.'.' gravel with cobbles; approximately 5%
i' '.' .. nonplastic fines, no odor.E: i'. '.

-70 o
/ c '· -. i As above with more cobbles.

/ m i/ _;7
/ _' r,·.-
/ ¢0
/ o3 .--'1
/ · .'.-. ] SILTY SAND WITH GRAVEL

--75 4-inch -- /_--o _ ,.- Light brown; approximately 70% fine to
Low / _ _>? SM medium sand, poorly graded, subangular;

Carbon 5,f/ _ i;i ,5% nonp,astic fines and ,5% fine toBlank /, o3_ coarse granitic gravel; no odor.

/ :=- ' SP Very difficult drilling.
--80 // c_ _ Boulder from 79 feet to 80 feet.

POORLYGRADEDSAND. Light brown;
m approximately 85% fine to coarse sand,

ii. poorly graded, subangular; 5% nonplastic
fines; approximately IO%gravel,

/ -.' .

-85 /, >.> SH subangular; some cobbles; no odor.
Increase in cobbies from 82-84

I_' feet; drilling difficult.
'/. SILTY SAND. Light brown; approximately

/, 85% fihe to mediumsand, poorly graded,

;//2 /' subangular; approximately 15%nonplastici 90

/ / tines; no odor. Trace granitic gravel and
m/ / cobbles. Easy drilling.

_, /, ,,".' SP POORLYGRADEDSAND WITH GRAVEL/ / '.
/ / -'- Light brown; approximately 75% medium to
/ /

·_'" approximately 20Z fine granitic gravel-95 // // coarse sand, subangular to subrounded;
_, _, -.'.-' and 5% nonplastic fines; no odor.
/ / m

'- Drilling mud:

! i Height: 63.6 Ibs/cu.ft.

/' _ [-- Sand Content: 0.5 percent .
, ... Viscosity; 37 seconds

- :100 z/ z, _



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitOringWell12

PROJECT Jet PropulsionLaboratory DRILLING METHOD _d t_tary fl£.25-inchboeing)
LOCATION Southeastcornerbui]#ing302 SAMPLINGMETHOD2 I/Z' x 24"Split'SpoonSomp]er
GEOLOGIST S. /_av SURFACEELEVATION 4oproximate]y1102feet
DRILLING CO Bey]Jk TOTAL DEPTH (ft) 672 _
DATE (start/finish) 02/23/94- 02/23/94 DEPTHTO WATER (ft) /(oproximate]ylY3 feet

· >,
U

Hell Sample -_ _ n _ _ E_ _ _ >' Lithologic Description
r- Completion No. c_ -- ._ Do

·,, z: _! and Notes
4-J _ .CC Ul 4J

"-" 0 .J 03 i
C) m r) Z_

-100 _' _ '.' SP As above.
// f. Collected grab sampleof soil cuttings
/
f' f. :.'... {"SC-04") at lO0 feet. Difficult and slow
// f.. _ > drilling·

--i05 ¢ _ S_HPOORLYGRADEDSANDWITHSILT: . ANDGRAVEL.Light brown;approximately-

// /, 70% fine tO coarse sand, poorly graded/ '- and subangular;approximately 10%

// _ ' nonplastic fines; approximately 20%fine-·, to coarsegravel,subangular;noodor;
/' oC '; trace cobbles and boulders./,

- i lo >, f, _ :.':
/ < _ ··

,.

/ / -o ' As above; difficult drilling./ /
/ / m
/
/ // 03 ··

--_/--e / _ '
-- ! i5 4-inch / // _ ··

Low / / _ ..

Carbon _ /
Blank _ il/

C: "J.
'/ O

120 /,

/// ,_ e ·l ANDGRAVEL.Light brown; approximately '
. POORLYGRADEDSANDk/ITH SILT

/' /, m i 65%fine to coarse sand, poorly graded,I/, subangular;approximately I0%fines,
/ / nonplastic; approximately 25%fine to
/ // '" ' coarse gravel, subangular; trace cobbles;-125 _ // difficult drilling; no odor./ /
/ / ·.',
/ / As above; difficult drilling·/ I - .

/ / . !

· j_ · ,i

- 130 ,_..'._-SP POORLYGRADEDSAND. Light brown; :· approximately85Afineto coarsepoorly
·'.' graded, subangutarsand; approximately ;

' · .'.- 5%fines, nonplastic; approximately IO% i
· .-.- fine to coarse gravel, subangular;trace !
·j · . cobbies;noodor.- 135 _ -' :

· i m :..L
Oj .··' 1· _

- 140 4-inch : o "-' J__1 .'.' !

Stainless __ .- As above·
Steel ':. _ "".. :
Screen, d ]
0.OIO- : z ".' i
inch Slot ' ;' -'"

- 145 Size :, ".'

:' ' .' Drillingmud:
" -'-' Weight:66 Ibs/cu. ft.

· -'.' Viscosity: 36 seconds
', ' · Sand Content: 4.5 percent - '.....- 150 ' " --



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 12

PROJECT Jet Propulsion Laboratory DRILLING METHOD /,IudRotary (12._-_-Jnchbor£ng)

LOCATION Southeast corner bui]6Jng302 SAMPLING METHOD 2 I/Z' x 24" Split SpoonSam]e/'

I GEOLOGIST S. tlpav SURFACE ELEVATION _proxJ_te]y ltO£ feet

DRILLING CO BeyJJk TOTAL DEPTH (ft) 672

DATE (start/finish) 02./'23/94- 02/23/94 DEPTH TO WATER (ft) tlpproxJmately113 feet

Well Lithologic Description
Completion and Notes

,',,_---. -- POORLYGRADEDSANDWITHSILT
Light brown; approximately 15% fine. 45%

' medium and 20% coarse sand, poorly
graded, subangular; approximately 10%
nonplastic fines; approximately 10%fine to
coarse subangutar gravel; no odor; trace
cobbles.

§
_J

CO

6 As above.

As above.

c POORLYGRADEDSAND0

Light brown: approximately 20% fine, 55%
medium and 15%coarse subangular to

03
-.. angular, poorly graded sand;

approximately 5% nonplastic fines;C

(o approximately 10%fine to coarse
ce subangular to angular gravel; no odor;4-inch ._
- tracecobbies.Low

Carbon
Blank _)O3

QJ

o As above with less gravel;
'_ easierdrilling.
m

-- POORLY GRADED SAND. Light gray
brown; approximately 15%fine, 55%
medium; and 15%coarse subangular to
angular, poorly graded sand;
approximately 5% nonplastic fines;
approximately 10%fine to coarse gravel,
subangualr to angular; no odor; trace
cobbles.

Drilling mud:
Weight: 67.5 Ibs/cu.ft.
Viscosity: 44 seconds
Sand Content: 8 percent



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell12

PROJECT Jet PropuJsJonLaboratory DRILLING METHOD /,bdRotary {I2._-jnch boring)
LOCATION Southeastcorner building 302 SAHPLING METHOD 71/2" x 24" SplJt'Sp_n Sa/rc)_ler

GEOLOGIST S. Arav SURFACE ELEVATION /{oproxJ_tely Il02 feet

DRILLING CO Beylik TOTAL DEPTH (f t) 672 ,_......

DATE (start/finish) .0?/23/94 - 02/23/94 DEPTH TO WATER (ft) /{oproxl_teJy Il3 feet

Ii) 0

Well Sample l_ _ -_ _ >- Lithologic Description
,_r' Completion No. E _ _ .,_ r- and Notes

_ <(!'O cS) 4-_

o m i 8' _ i

i ".'.' SP Collected grab sample
-2oG / ·· of soil cuttings ("SC-O4") at 200 feet.

/
/ / ; ·'.

/i / , ..'·.
-205 /: / i

/_ /: ?'.' As above with increase in

/, // · amount of cobbles·
/ / ·'·
/

// *-'.* As above./ I ' -/ :/ · .
/ I/ .'

-210 / // **.*i ' POORLYGRADEDSAND. Light brownish
_' /' / _ . · gray; approximately 15%fine, 70% medium,/ / "-' -·'1

/ / 'r: 10%coarse poorly graded, subangular to
_, o ·"' angular sand; approximaetly 5% nonplastic

'::-'I// _ - fines; trace subangular to angular gravel;
/ _ '-' trace cobbles; no odor·

_ 2 _ 5 /

_ _ ·U) .

t .-. ._ ._-·

_ _ ,.,

-220 _' 5 _ ....u) '' As above.

/ _ _ /.'
--- .* ·.

.,,--:" SP POORLYGRADEDSAND WITH SILT
m SM Light brown; approximately 80% fine to

-225 4-inch / ,_ poorly graded; approximately 10%
-- --_ coarse sand, subrounded to subangular,

Low / ' · '
Carbon _, _, nonplastic fines and 10%fine to coarse
Blank _, /, .· subrounded granitic gravel; no odor.

/ /
/ / '.
/i /

-230 51 5 ' ·'!'II/ / '·;. POORLYGRADEDSAND WITH SILT
/j/ J/ -''_

/, /, , ._." SP Light brown to gray; approximately 10%
m fine, 70%medium, and 5% coarse poorly

/, /, . SH graded, subangular sand; 10%nonplastic
-235 z z _' ·_i_! fines; 5% subangular to angular gravel;---- tracecobbies;noodor.

· ' 1 b,J". 'i. i.:·. Difficultdrilling.
I' 'J 1:)

i , I c ".
'I aJ '-
'i 03 '.

-24o ._. _ ::.
_--' _, -i

· -- . 0 .
_J ·

-245 4-inch -- '--_------I _ '·.. Asabove.
Stainless · ----J. 6
Steel - ----l. z ..

i

Screen, . _ ' I "

0.010- ..
inchSlot __m ..

-250 Size '--- ....



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell12

PROJECT JetPpopulsionLaboratory DRILLING METHOD Mud Rotary(12.25-inchboring}

LOCATION Southeastcornerbuilding302 SAMPLING METHOD 2 Y/Z'x 24"Split'SpoonSampler

GEOLOGIST S.Arav SURFACE ELEVATION Approximatelytt02feet

..... DRILLING CO BeyJJk TOTAL DEPTH (ft) 672

DATE (stant/f inish) 02/23/94- 02/23/94 DEPTH TO WATER (ft) ApproxJmateIyI13feet

Well LithologicDescription
Completion andNotes

-- DrillingNud: -_
Weight: 67.5 Ibs/cu.ft.
Viscosity: 33 seconds
Sand Content: 2 percent

POORLY GRADED SAND WITH SILT
Light brown to gray; approximately 10%
fine, 70% medium, 5% coarse poorly
graded, subangular sand; 10%nonplastic
fines; approximately 5% subangular to
angular gravel; trace cobbles;' no odor.

As above.

As above.

POORLY GRADED SAND WITH SILT
Lightbrownto gray; approximately15%

m fine, 70% medium, and 5% coarse, poorly
4-inch o_ graded, subangular sand; 10%nonplastic
Low _ fines;trace subangularto angulargravel;
Carbon 'E trace cobbles; no odor.
Blank

OJ
tn

As above, easier drilling.

POORLY GRADED SAND
Light brown; approximately 85% fine to
coarse poorly graded sand, subangular to
subrounded: approximately 10%fine to
coarse granitic gravel and 5%nonplastic
fines: no odor.

POORLY GRADED SAND WITH SILT
Eight brown to gray; approximately 15,%fine,
70% medium, and 5% coarse, poorly graded,
subangular sand; approximately 10%
nonplastic fines; trace subangular to angular
fine gravel; trace cobbles; no odor.

..... Slowdrilling.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 12

PROJECT Jet Propulsion Laboratory DRILLING METHOD _d Rotary 1'12.,-_-Jnchboring]

LOCATION Southeastcorner bujJdJng302 SAMPLING METHOD £ I/,2" x 24" SpJJt'SpoonSa/rpJer

GEOLOGIST S. _'av SURFACE ELEVATION _proxJmately 1J0£ feet

DRILLING CO BeyJJk TOTAL DEPTH (ft) 672 .....

OATE (start/finish) 02/23/94-02__/23/94 DEPTH TO WATER (ft) ApproxJ_te]y JJ3 feet

· o
_ _ c_ _ _ Lithologic DescriptionWell SamPle_

_ Completion NO. Em_ _ 'i andNotes

--;_ Collectedgrab sampleof soil
-300 l_

_ SN Cuttings ("SC-04") at 300 feet.cu DrillingHud:

// _c Weight: 68.3 Ibs/cu.ft.
o Viscosity: 35 seconds
c Sand Content: 1.5percent

-305 /// // -
z/ _ m POORLYGRADED SAND WITH SILT o

'_ - - Light brown to gray; approximately 15%
fine, 70% medium, and 5% coarse, poorlyL'

r: graded, subanguJar sand; appr oximateJy

-3 10 L' .'i 10%nonplastic fines; trace subangular to· I angular tine gravel; trace cobbles; no

i.'. i.'J odor.
r ,

r.'_____________1-315 ,., m
,_m., _ Asabovewithincreasein amount-- _ of gravel and/or cobbies from 315 feet t

-_'_--__ _ 321 feet. Very difficult drilling.
'.I_ O

-320 4_inch --_ _ - _ Directional survey at 320 feet: .....
Stainless ' t-- ' 6 0.0 degrees from vertical.
Steel -___ z
Screen, '_-- '
0.010- "_
inch Slot ]]_-- '

· --i POORLYGRADED SAND WITH SILT
-325 Size ;t Light brown to gray; approximately 15%

-_ fine, 70% medium, and 5% coarse, poorly
'_ .;, _L i graded subangular sand; approximately

,_ 10%nonplastic fines; trace subangular
/ / ' fine gravel; trace cobbles; no odor.

-33c ,5

-335 / /'/ o,_DJ SILTY SAND. Light brown; approximately
03 85% fine to medium subrounded to

subangularsand;approximately15%¢-

i _ nonplasticfines;trace fine granitici m gravel; no odor.
-340 4-inch --7 --o /

LOW _ _' m
Carbon / / (n
Blank _' _/

' 0

[]

¢
- 35C /, __ .z _ _ i I _ '



FOSTER WHEELER ENVIRONMENTALCORPORATION
Monitoring Well12

PROJECT Jet P/'opu]sJonLaboratory DRILLING METHOD /Cud_tary [12.25-inch boring)

LOCATION Southeast corner'buJ]#Jng302 SAMPLING METHOD 2 ]/2" x 24" Split SpoonSamJer
GEOLOGIST S. _av SURFACE ELE _proxJmate]y Ii02 feet

0RILLING CO 8ey]Jk TOTAL DEPTH (ft) 672

DATE (start/finish) 02__/23/24-02/23/24 DEPTH TO WATER (ft) 4¢proxjmately]]3 feet

Weii Sample _ _a __c1_ _ '', I >'co Lithologio Description

Completion No. _ _ _ '_n I_ and Notes

ED m C) .

-35C /z--/_ I SH Drilling mud:/ / Weight: 71 Ibs/cu.ft.
m/ / Viscosity: 38 seconds

, /,: I Sand Content: 3 percent
-355 /' ii AS above.

5

/._ _ J, As above.

36O

_. _. Easy drilling.

SILTY SAND. Light brown to

!_''_ gray;approximatelylO,_fine, 45%medium
· _ _ and 25% coarse sand, poorly graded andc-

-370j _ _, o subangular to angular; approximately 15%
/ _ nonplastic fines; approximately 5% fine to

; / (_ coarse gravel; no odors.
; // m

c Easy drilling.
OD

-375 4-inch --/_--e
Low / /
Carbon // /, _

, U')
Blank _, I/// _ Asabove.

-38o !; o
' _ I

i i Cobbles encountered at 381 feet,

I

-385 // J SILTY SAND. Light brown to
gray; approximately 10%fine, 50% medium,
and 20% coarse sand, subangular to
angular, poorly graded; 15%nonplastic

j fines; approximately 5% fine to coarse
-390 ,_ subangular gravel; no odors; trace

/ j cobbles.

1

- 395 _ , Drilling Mud:
Height: 70.5 Ibs/cu.ft.

i Viscosity: 40 seconds

_. Sand Content: 3 percent

' _400 _ i, I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitorin g Well 12

PROJECT Jet R'opu]s_onLaboratory DRILLING METHOD /,IudRotary (l£.25-jnch boring)
LOCATION 5outheastcornerbuilding 392 SAHPLING HETHOO £ 1/2" x 24" Split'Spoon Sample

GEOLOGIST S. /cay SURFACE ELEVATION _Troxjmate]7 I102 feet

DRILLING CO Bey]jk TOTAL DEPTH (ft) 672 ""

DATE (stat't/finish) 02_/23/94-02/23/94 0EPTH TO WATER (ft) AoproxjmateJy113 feet

-400 i_7 ---- SH Collected grab sample of soil -cuttings ("SC-04") at 400 feet.

,405 _ ;,, // _ SILTY SAND. Light brown [o gray; -'Pc approximately 5% fine, 55% medium, and .2 o 20% coarse subangular to angular, poorly
,6' / _ graded sand; approximately 15%

' _ nonplastic fines; approximately 5% fine to

-41C // //i _ coarse subangular gravel; no odors; tracec cobbles. -
CO

i"i Ill

i// '8
o As above; difficult drilling. -

a3

-42o 5i il m '....
// Very slow drilling. '

'4;:)5 4-inch -- --e POORLY GRADED SAND WITH SILT -
Low _ AND GRAVEL. Light brown to gray;
Carbon _" approximately 10%fine, 45% medium, and -

Blank k[': 20% coarse subangular to angular, poorly .graded sand; approximately 10%
nonplastic fines; approximately 15%fine to-

-430 _ coarse subangular gravel; no odors; trace-
c cobbles; difficult drilling.

-_' ' eD

-_,. 03

_[.' g
-435 4-inch ---. _r. c As above. -

Stainless ' _ -_
Steel · ----; _-
Screen, ----
O.OlO- . -_". d
inch Slot . ---- . z

- 440 Size · _ '

L'i u__ As above. 'c
-- 0

445 'f __ 4--

DrillingMud:
'_ m Weight: 70.5 Ibs/cu.ft.

i _--J Viscosity: 36 seconds

i _' _ Sand Content: 3 percent
/ /

- 450 z__ z ' ' I l, '



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Nell 12

PROJECT Jet PropulsionLaboratory DRILLING METHOD I,bd Rotary fi2.25-Jnch boring)

LOCATION Southeastcornerbuilding 302 SAMPLING METHOD 2 ._/2" x 24" Split'Spoon Sa/to]er

GEOLOGIST 5. /may SURFACE ELEVATION Approxjlnate]yJJ02 feet

DRILLING CO Bey]Jk TOTAL DEPTH (ft) 672

DATE (start/finish) 02_/23/g4- 02/23/94 DEPTH TO WATER (ft) /(oproxjmatelylY3 feet J
l

Well LithologicDescription l

Completion andNotes I
I

-- -- SILTY SAND. Light brown:
approximately 85% fine to medium sand,
poorly graded, subangular; approximately
15% nonplastic fines; no odor.

Very easy drilling.

Easy drilling.

POORLY GRADED SAND WITH SILT

-_ ANDGRAVEL.Lightbrown;approximately
65%fine to coarsepoorly gradedsand,

c subangular; approximately 20% fine toO

coarse graniticgravel;15%nonplastic
m fines;noodor.
03

SILTY SAND. Light brown; approximately
loc 80% fine to medium sand, poorly graded;
m approximately 20% nonplastic fines; no

4-inch _ odor.

Low
Carbon
Blank 03

OJ

"=-c Easy drilling.
O

o_ Directional survey at 480 ft:
m <0.5 degrees from vertical.

POORLYGRADEDAND WITH SILT AND
GRAVEL. Light brown to gray;
approximately 10%fine, 55% medium, and
10%coarse poorly graded, subangular to
angular sand; approximately 10%fines,
nonplastic; approximately 15%gravel,
subangular; no odor; trace cobbles.

As above with less gravel
and cobbles.

I

-1



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell12 --'---'---

PROJECT Jet PropulsionLaboratory DRILLING METHOD ._d Rotary f12.25-Jnchboring)

LOCATION Southeast corner buJJ#Jng_ SAMPLING METHOD £ I/_' x 24" SpJjt'SpoonSa_Jer -

GEOLOGIST $' _ov SURFACE ELEVATION 4oproxjmsteJy 1102 feet

DRILLING CO BeylJk TOTAL 0EPTH (ft) 672 ....

DATE (start/finish) 02/23/94-02/23/94 DEPTH TO WATER (ft) /(oproximately1/3feet

_ >'_ U >. __

_0p _ _ o '_ _- LithologicDescriptionwell S le_ __ o
Completion ' _ o_ _ __ o= u_ anO Notes

O aD Q) :::D

- 500 -- ;,

Collected grab sample of soil_, cuttings ("SC-04") at 500 feet.
/
/
/
/
/
/ As above with increase in amount

-505 _, of gravel and cobbles.
/
/ I nrm_n,',Hud:/ _ HIE _

_, Weight:virn ltv-78361bs/cu'ft'· -.s-_s.... seconds
Sand Content: 3 percent

-510 : '- As above with decrease in
' : amount of gravel and cobbies.

,,_ · .

C:

-515 f, =Q_ ]1'
/ rn ._

/ e- "i

/ m ii--520 5 _ Asabove. ......
/ DJ
/ 03
/

/ / o

¢--5 _ "i

4-inch -- o_ POORLYGRADEDSAND WITH SILT525 / / ca ..
Low / / .. Light brown to gray; approximately 10%
Carbon _, _, . fine, 65%medium, and 15%coarse sand,
Blank / / poorly graded, subangular; approximatel/ / ..

/ / I0% nonplastic fines; trace tine gravel,
/ / '. subangular: no odor; easy drilling.

-_._ul / / '.
/ /
/ / '.
/ /
/ /. '-
/ / .
/ /
,,' / ..

-535 " /

/ Asabovewithincreasein amount

. .m 25_ .'.] ] of gravelandcobbies.

] i
-540i '- 'fO

· t (/3
!

]i _ '.]1' POOR/Y GRADEDSANO WITH SIL'r

. Light brown; approximately 90% fine to
. c mediumsand, subangular to subrounded;O

· approximately 10%fines, nonplastic; no

-545j ] '.· 4-inch --_ -e--- _ . odor; trace coarse sand.
Stainless --_--
Steel _"i 6

Screen, . : ;] z ··
0.010_ -- ..

-550 inch Slot _ [



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell12

PROJECT Jet Propu]$i_ Labc'ata/'y DRILLING METHOD _ Rotary [12.25-inch boring)

LOCATION Southeastcorner buiJdJng302 SAMPLING METHOD 2 I/Z' x 24" SpJJt'SpoonSampler

IgCULUU.LO I S. _av ,,_UI'IF/'_L, r- r'LD_,V/._ I J. UI_I 4oproxJ_tel_ Il02 feet

DRILLING CO Bey]Jk TOTAL DEPTH (ft) 672

DATE (start/finish) 02/23/94- 02/23/£4 0EP1H TO HATER (ft) 4oproxJ_te/y Yt3 feet

Well Sample _ _ _ B o '"" >- Lithotogic Descriptionr- Completion No. _ _ .m _ o co--* _ and Notes
4J rD °_ <_ u) 4_ 03r_ o3

o _J u3
E3 m o :z3

-550 -_'7. ' SP Very difficult drilling between

4-inch _ _ .;,," _ 551 feet and 554 feet.

Stainless .)_.. .i' _ POORLYGRADEDSAND WITH SILT ANDSteel .,_ . . . GRAVEL.Lightbrown;asabovewith
-555 Screen, · _'- · '<--I '" approximately 20_ mediumto coarse

0.O10.... _ ' graniticrockchipsfromgravelsand
_ c '"i cobbles; no odor.inchSlot . rD

Size ' ' .'! 03 " DrillingMud:

I _F._j Weight: 79 Ibs/cu.ft.

--560 Iz// :! -_ c i-:: Viscosity: 39 secondso ' SandContent:2.5percent

i,¢ i_, m (¢ I.'. As above with fewer granitic rock-- chipsincuttings.
i// :/ J _ :.
/ / 5 ..
/ / z . Difficult drilling from 564-566 ft.

_ 5 _ 5

_i" _"_ POORLYGRADEDSANDWITH SILT AND
¢ /l ,/ GRAVEL. Light brown; approximately 70_
/ / fine to medium sand, subangular to
/ / ,. I subrounded; approximately 10_ fines,nonplastic: approximately 20% rock chips

-570 _' "-I from granitic gravel and cobbles; noodor.
l

'_ ,,/ _ POORLYGRADEDSAND WITH SILT
o _M Light brown; approximately 90% fine to

-575 4-inch _ --e _ medium sand, subangular to subrounded;
Low m approximately 10%fines, nonplastic: no
Carbon _ odor; trace coarse sand; trace coarse
Blank c granitic rock chips from gravels and/or(10

03 cobbles.

-580 _ Rough drilling from 574 to 580 feet.

4'" ML SANDY SILT. Mediumbrown;03
/ _ approximately 55% fines, nonplastic;

._ _," SP approximately 45){ fine sand, micaceous;
o ·.' SM noodor.

-585
POORLYGRADEDSAND WITH SILT AND

m GRAVEL. Light brown; approximately 70%
fine to medium sand, subangular to/

/ subrounded; approximately 10%fines,
/ ' '_' S-_' nonplastic; 20% coarse to medium rock/ /.-/ . . chips from gravels and cobbles; no odor.

-590 / ...
/ '..' Very difficult drilling from 588 to 592 ft./
/ · WITHGRAVEL

·' Light brown; approximately 70% fine toPOORLYGRADEDSAND
/ · medium sand, subrounded; approximately/

-595, // '..' 25% mediumgranitic rock chips from.' '.' gravels and cobbies; approximately 5_

'. fines,' nonplastic; no odor.

Drilling Mud:
'- .' Height: 7'1Ibs/cu.ft.
'" Viscosity: 34 seconds

-6001 ' _;_ Sand Content: 3 percent



FOSTER WHEELER ENVIRONMENTAL CORPOP, ATION
Monitoring Well 12

PROJECT Jet R'opulsionLaboratory DRILLING METHOD Md Rotary [12.25-inch boring)

LOCATION Southeastcorner buJJdJn¢302 SAMPLING METHOD 2 J/2" x 24" Sp]Jt SpoonSetup]er

GEOLOGIST S. /cay SURFACE ELEVATION ApproximatelyI$02 feet , .....

DRILLING CO Bey]ik TOTAL DEPTH (ft) 672

DATE (start/finish) 02/23/94-02/23/£4 DEPTH TO HATER (ft.) _oproxJmate]yI13 feet

I; ,Hell Sample'_ _ mc__ _ Lithologic Description i
r- Completion No. e '_ -- _ .,_ and Notes

_ ,-.-q0
ca m 8

_ 60C _Collected sampleof soil
SH_ cuttings at 600 feet (SOIL-04).

b
Directional survey: <0.5 degrees
'_ from vertical.

-605 SILTYSANO. Light brown; .
Approximately 75% fine to coarse sand,
subangular to subrounded; approximately
15%fines, nonplastic; approximately 10%

SP \ medium to coarse granitic rock chips from
\ gravels and/or cobbles; no odor; some
\sandy silt in cuttings; brown;

-GlO \approximately 55% fines, nonplastic with -
_pproximately 45% very fine sand.

POORLY GRADED SAND WITH GRAVEL
Hutti-colored; approximately 75% fine to

medium sand, subangular to subrounded;
-615 approximately 20% coarse to medium -

granitic rock chips from gravels and
cobbles; approximately 5% fines,
nonplastic; trace coarse sand.

Difficult drilling from 613-623 ft. "-.....
C

-620 o Drilling Mud: -
c Weight: 71 Ibs/cu.ft.
m Viscosity: 38 seconds

c J _ Sand Content: 2.5 percentfO
co POORLYGRADEDSAND WITH SILT

-625 .-. Light brown; approximately 90% fine to -
mediumsand, subangular, poorly graded;
approximately I0% nonplastic fines; trace
gravel;noodor.co

--630
t-

,-n As above with increase in amount

of gravel and/or cobbles.
SILTY SAND. Light brown;

L635 approximately 85% fine to medium sand, -
subangular; approximately 15%nonplastic
fines; trace gravel.

Difficult drilling at 636 to 637 ft.
POORLY GRADED SAND WITH SILT AND

-640 GRAVEL. Light brown; approximately 70% -
medium to coarse subangular to
subrounded sand; approximately 20% fine
to coarse granitic gravel and 10%
nonplastic fines; no odor.

-645 GRANITIC ROCK:Cuttings are rock
chips of granitic material; approximately
65% feldspar, 30% quartz and 5% mafics;
drills relatively easy suggesting
weathered horizon.

-650 I t



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringNell12

PROJECT Jet Propulsion Laboratory DRILLING METHOD /,IudRotary [12._-jnch boring)

LOCATION Southeastcorner buJJdJng302 SAMPLING METHOD £ I/Z' x £4" Sp]Jt'SpoonSamp]er

.... GEOLOGIST S. k'av SURFACE ELEVATION AoproxJmatelyIl02feet

DRILLING CO 8ey]ik TOTAL DEPTH (ft) 672

DATE (start/f inish) 02/23/94 - 02./23/94 DEPTH TO WATER (ft) 4oproxJ_tely it3 feet

_ >- O

Well Sam0Ze_ _ _ _ o_ >' Lithologic Description
r- Completion No _ _ ._ ._ o co,_ . Jz andNotes

fO

_0 o 'icoC3 fei ',.3 2D

-650 i --F _ _ 6RANITICROCK. Cuttingsare rock chips
! _-t of granitic material. Approximately 65%feldspar, 30_ quartz; and 5_ mafic

_-I material. Drills relatively easily
' _-_t suggesting possible weathered horizon.

- 655 _._= _"-t Drilling Mud:
_'-t Weight: 69.5 Ibs/cu.ft.
_'4 Viscosity: 41 seconds

nn

f4 Sand Content: 4.5 percent

-660
co _'_ As above, difficult drilling.

0.1

-665 _ 4

= _1;'
m _.4-_ Very difficult drilling at 668 feet· ..... Unweatheredmaterial?

-670 I

i Collectedgrab sampleof soil
_3' cuttings at 671 ft (SC-04).

Bottom of hole at 672 feet.

675

f680_

_-685

I690

F69E
L



.... Summary Casing Installation Log
Well No. MM-12'
Job No. LIB650

ClientEnter ch Envi ronment al Cot p.

Site JPL

Project Description Brounduater Investigation

Wel1 Informaton

Reference Datum ground 5ur f ace
Elevation of Datum 0.00 f t.

Position of _ _ Top above / below Datum 0.00 ft. above datum

Position of _ Casir_ Bottom Below Datum 583.14 ft. belou datum

Well Description MP38 i n 4-i nth st eel

Other References

Log Informaton

I)esi_nedBy [_GIV_ Date N_qcck _fl, Iqflz_

Approved By _. Cot-le.r Date _pr;( it'5 : Iqq_-

Checked By _(.20& Date /v_o-_ 20 , I_q4

Computer File No. 650MW12 Date Sun Hay 08 16:44:57 1994

Sketch of Wellhead Completion

o,c aP c_-.i.._ _.ec._-',o-.

/ F_,,

s:,' i

1

[



Legend for Casing InstalIalion, Log
Well No. MW- 12
Job .N°. WB650

MP log Description quantity YP Log _ption Quantity "?'

t::::::l MP38 CASING 1 FT. 005
o22sFOl .p3B _EGULAnCOUPLING 0_2

[_::_:1 MP38 CAGING 2 FT. 009 0221

G225F02

MP3B CASING lO FT. 044 0222
0225FI0

MP3B PUMPING PORT 005
0224

0237F05

12] MP38 CASING'5 FT. 009

0225F05

MP38 ENO CAP 001

0223

MAGNETIC COLLAR 005

Ceo 1 Ceo 2 Well Casing

ii_ MELD STEEL PIPE
STAINLESS STEEL SCREEN

..... y



Summary CasingLog Date:Fri Mau 20 14:08:35 1994 Pa_e: i

Job No. W8650 Enserch Environmental Corp. WellNo. H_- 12

Scale MP Scale MP Scale MP Scale MP

feet Log Feet Log Feet Loq Feet Lo_

0 -- 100-- 200-- 300--

10 i_ 110 -- 210 -- 310 --

20-- 120-- 220-- 320--

30 -- 130 -- 230 -- 330 --

40-- 140-- 240-- 340--

50 -- 150-- 250 -- 350 --

60 -- 160 -- 260 -- 360 --

70 --- 170 ---. 270 --- 370 ---

.80--- 180--- 280-- 380--

90 -_..- 190 -_- 290 --- 390 -_-

lOO--- 200--- 300--- 400---



Summary Casing Log Date: Fri Mav 20 14: 08:35 1994 Page: 2

Job No. WB6 5 0 Enserch Environmental Corp. Well No. MW- 12

Scale MD Scale MP Scale HP Scale HP

Feet Log Feet Log Feet Log Feet Log

400 -- 500 -- 600 -- 700 --

410 -- 510 -- 6t0 -- 710 --

420 -- 520 -- 620 -- . 720 --

430 -- 530 -- 630 -- 730 --

440 -- 540 -- 640 -- 740 --

450 -- 550 -- 650 -- 750 --

460 -- 560 -- 660 -- 760 --

470 -- 570 -- 670 -- 770 --

480-- 580-- 680-- 780--

490 -- 590 -- 690 -- 790 --

500-- 600-- 700-- 800--



WELL MW-13

BOR/NG LOG AND WELL COMPLETION DIAGRAM

E:UPL\OU 1&3_R1WLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER:MW-13

WELL TYPE- Shallow Groundwater Monitoring Well

SURFACEELEV(ft. above MSL): 1184.02

CASINGELEV(ft. above MSL): 1183.47

DRILLING SUMMARY

Traffic Box _ _GmundSurface DATE COMPLETED: 3/19/94to 4/4/94
Iw

DRILLINGCOMPANY: Beylik

2 fi. DRILLINGRIGTYPE: Air Rotary

TOTAL DEPTHDRILLED: 239ft.

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLEDIAMETER: 11in.

TOTALWELL DEPTH: 235ft.

Casing--
BLANKCASINGTYPE: Sch 40PVC+W1

BLANKCASINGDIAMETER: 4 in.

170ft. TOTALBLANKCASINGLENGTH: 185ft.

Seat SCREENTYPE: StainlessSteel

174ft. SCREENSLOTSIZE: 0.010-in.

FilterPack _ SCREENLENGTH: 50 ft.

180 fi.

SUMPLENGTH: 5ft.

Screen

PROTECTIVECASINGSTICKUP: None

GROUTMATERIAL: Volclay

SEALMATERIAL Bentonite

FILTERMATERIAL: #2/16Sand

230 ff.

COMMENTS:

235 ft.

239ft.

.. , L:_shared_eve_oneljpl2_bomlog_asbuilts',shal[ow.xt$



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell13

PROJECT Jet Propu]sionLaboratory DRILLING NETHOO Air Rotarywith CasingAdvance
LOCATION Southof gui]ding1II. SAMPLING METHOD NotApplicable --
GEOLOGIST C. I_elIer S_ACE ELEVATION _oproxJmatelyJI85 feet
DRILLING CO BeyJJk TOTAL DEPTH (ft) 239 '
DATE (start/finish) 3/1£/94- 4/4/94 DEPTH TO WATER (ft) 183

. _.

Well Sample _ Lo cz _ _ o e-_ _- Lithologic Description
Completion No cz_._ m _ ° co- ,- and Notes

e_ 0 _JCO
0 m CD

Traffic -- I _:_:_ Ii _ !SPISM
POORLYGRADEDSAND WITHSILT-- 1 Box u _' _'

,: ,: o Approximately 85% fine sand;
,_ · ,; approximately 10%nonplas'ticfines;

-p -_ _-, _- approximately 5%c°arse sand, trace fine -, subroundedgravel; maximumparticle size
I/2 inch; reddish brown (4/4}; slightly

I

-3 _ _ I moist;no odor; micaceous.

t t
--4 _ j ;

_ Soil cutting samplecollected at_6
_ " 6 feet(SC-03).

) )

-7 t t
) ] '_.,: /

t !
i

-9 D D! _-
), 7; .-c-

p P °'-10 _ ·
t , , f-

L_) i_) _o
-11 _ _

-12 m

O ''1'
_13 >

;) _) -.
I. I

-14 _) _) : ..
!j iB j "J ,.'

- 15 :_ '_) 0 SM -. Asabove..i , i) -
,;

-16 ......
I ! "l'

-17 , ,

i i- i .

)
-20 ' ,_ 0SM



FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT Jet t_opulsJonLaboratory DRILLING METHOD Air Rotary with CasingMvance

LOCATION Southof 8uti#trig 1il. SAHPLING HETHOD Not Applicable

,, GEOLOGIST C. tCeller SURFACE ELEVATION /¢3oroxi_te]7 N85 feet --

0RILLING CO Beylik TOTAL DEPTH (f t) 239

0ATE (start/finzsh) 3/]9/94- 4/4/94 0EPTH TO WATER (ft) 183

Well LithologicDescription
Completion andNotes

POORLY GRADED SAND WITH SILT
80% fine to coarse subrounded sand; I0%
nonplastic fines; 10% fine subrounded
gravel, maximumparticle size 3/4 inch;
reddish brown (4/14); slightly moist; no
odor; micaceous.

4-inch Asabove.
Schedule
40 PVC
Casing

_. -- POORLYGRADEDSAND
:_ g5% fine to coarse subrounded sand: 5%
c) nonplastic fines; maximumparticle size I/4

inch; reddish brown (4/14}; slightly moist;
.:_ no odor; micaceous,
c-
O

e-
ID
m

>.

0
>

As above.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI
Monitoring Well 13

PRO,.,ECT Jet Propulsion Laboratory DRILLING HETFIOD Air Rotary with CasingAdvance-

LOCATION Southof BuildingMI. SAMPLING METHOD Not 4op]Jcable

GEOLOGIST C. I_'eller SURFACE ELEVATION l_proxJ_te]y M_5 feet

DRILLING CO Beylik TOTAL DEPTH (ft) 239 _ ,

DATE (start/finish) 3/I9/94-4/4/94 DEPTH TO HATER (ft) I83 ..

Hell LithologicDescription
Completion andNotes

-- POORLY GRADEDSAND
Approximately 90% fine to medium sand;
approximately 5%nonplastic fines; trace
subrounded coarse sand; maximumparticle
size I/4 inch; reddish brown (4/14);
slightly moist; no odor; micaceous.

As above.

U

C
C
0

4-in(:h _ POORLY GRADEDSAND - as above but
slight decrease in amount of medium sand

Schedule rn (predominately fine grained sand); no40 PVC >,
Casing _o odor; slightly moist.

Collected soil cuttings sample at
> 50 feet (SC-031.

-- POORLYGRADEDSAND WITH SILT
Approximately 80X fine to medium grained
sand; approximately 15%nonplastic fines;
5% fine subrounded gravel; maximum
particle size 3/4 inch; light reddish brown
(4/4); slightly moist; no odor; micaceous,



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 13

PROJECT Jet PropulsiontaOoratory DRILLING METHOD ,,UrRotarywith CasingAdvance-
LOCATION Southof BuildingIll. SAMPLING METHODNot/_plJcabJe
GEOLOGIST C. Kreller SURFACEELEVATION _'oximate]y 1185feet

..... I DRILLING CO t_ylik TOTAl_OEPTH (ft) £39DATE (start/finish) 3/19/94- 4/4/94 DEPTH TO WATER (ft) i83

.c._ _i_ >- o
Well Sample_ _ Q- >-con _' '_ .2 Lithologic Oescription

Completion NO. E m '_ o and NotesCk CO 0 _' C ',_ (D(D ,-_0 _ 0 _ Or)
D fi3 C3

-60 _) _ S_MIASabove.
-61 9 g --

-62 9

-63 ¢ "'
_) _) ,_/'...-._p POORLYGRADEDSANDWITHGRAVELApproximately 75% medium to coarse

'- · sand, subangularto subrounded;
-64 .'.' .' approximately20% fine to coarse

· ' subroundedgranitic gravel; approximately
_) I . - .' 5%nonplastic fines; reddish brown:

-65 iD g , '. . slightly moist;no odor.

-67 g '_)

· Encountered a large cobble at 67 ]
"' -68 _,, 9 ._ .'' feet. Very hard drilling.

o
-69

· . .

91 ='E SMi .:.
-70 -9o 0 SM ' : POORLYGRADEDSANDWITHSILTm-

i_ _ - Approximately80% fine to mediumsand,m 'I subrounded;approximately15%nonplastic
-71

._)! _ · .' fines; approximately5%fine subroundedgranitic gravel; light reddish brown;

,_ >o slightly moist;no odor.
-72 _ ..

-73 _ _] '.

'_ _pIPOORLYGRADEDSAND. Approximately-74 _ "; .' 90%fine to mediumsand,subangularto

· subrounded;approximately5% nonplastic-75 4-inch _] = .,! O SM ' fines, and 5% fine subroundedgranitic

40SchedUlepvc_ _ ' ' nogravel;odor·lightreddish brown;slightly moist;- 76 Casing .''

_= 'J '.

'i1-78 9_ .:];:;2'..

- 79 _] '_)I ?'.'

F80 "'
_: r, 0SM



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 13

PROJECT Jet PropulsionLaboratory DRILLING HETHOD Air RotarywithCasingAdvance-
LOCATION Southof Building11J. SANPLING METHODNotAqolioabJe
GEOLOGIST C. l(reHer SURFACEELEVATION _oproximatelyHB5 feet
0RILLING CO Bey]ik TOTAL 0EPTH (ft) 2'J9 ........
0ATE (start/finish) 3/I9/94- 4/4/94 0EPTH TO WATER (ft) 183

·4- O EE

Well Sample _ _ _ ._ _ o_>' Lithologic DescriptionCompletion No. _ _ I_ _ anO Notes
4J _ tOI_ _i'g_ _
Q) ,- olde: r- .,_ Oo _ o_

-80 ¥ ? .'):."SP As above.

-8_ ,_) _ .'..:.:
- .

-82 ;9 _ ?.':"
: ?.

-83

_ ·'._:'_
-84 .'.'.'

_) _ .'.'..,

-85 9 _ '::({i A_above.
' ,

-86 (:::::
-87 9 _ 'i:::i:

-89 _) _; o '.(_ i.' · .' !

) t --C::

-90 o i'. ·-- 0iSM ""
r- . ._.·. As above·

,t
- 9i _ '.:?i{10

t ...· ·
:>

-92 _ t '..[·[
· '·

-94 _) 9 .:··..
· '.

-95 _) _ ':'·" A_abo_e.
· , '.-

'-96 ,_ - - :' '"
! .' ,'o

_) ...· · . m

-97 ' " -'". -

I

_; _) . .:F.-..
-

_ 98

I
%',

-99 _ p .'..):

-tOC r_ i_'- ---- 0 SH ""



FOSTER WHEELER ENVIRONMENTAL CORPORATIOh
NonitoringWell13

PROJECT Jet _opulsJonLaboratory DRILLING NETHOD Air RotarywithCasingAdvance_
LOCATION Southof Building111. SAMPLINGMETHOD'riot 4oplJcabJe -
GEOLOGIST C. I_eJjer SURFACEELEVATION 4oproxJmate]y1185feet
DRILLING CO Beylik TOTAL OEPTH (fi) 239
DATE (start/finish) 3/]9/94- 4/4/94 DEPTHTO WATER (ft) 1/73

_. r--I!

_ _ > o
Hell Sample _ _ cz _ _ o E-" >- Lithologic Description

Completion No. _--I ,_ _ o o_
· : and Notes>_ -_Q_ ,-_ 0 0 J

O m (D Z)

--100 4-inch V · V "" SP POORLYGRADEDSAND. Approximately
Schedule ._.', 85%mediumto coarse sand, subrounded
40 PVC . to subangular;approximately 10%fine

'--_.01 Casing g g "' subroundedgranitic gravel; approximately
-'"' 5A nonplastic fines: light reddish brown:

-- 102 g g '..i.I slightly moist;no odor.

-_03 P _ :::::.
_) 0 ./..

--104 '.'.'
_) .:.'.'

-,'.
- 105 ' ".

_) _ ..-......
- 106 _ i_ "::

i ··' '-/-07 _ '-'-'.

· , .'

-:rOB 0 _ 2, .'.'

·,09 _ _ ° '."
I' z '....:
_ _o .- --- t 10 ,._ 0 SH '-'.' As above·

t9 Q.I , '
_) m

{_ .i.''-ill 0 _9 'u .-- · ·
0

-ll2 ! _ ...:.:
".

% .

-_3 P _ .:.v
· °..

-_.14 _) 0 .:.v.....
-_5 ;) _ .:.v..v
-_s _ ;) ':'"'. .."..

_ .:".'. . ".'."

,-il7 .].'..g ..v .
I. I

-_ ,_ ..::.:.
-_ ,9 g ....:.: Asabo_e.· %..

· °

- 120 r_ i', 0 SW



FOSTER WHEELER ENVIRONMENTAL CORPORATiOI
Monitoring Well i3

PROJECT Jet Propulsion Laboratory DRILLING NETHOO Air Rotary with CasingAdvance'

LOCATION Southof Building IU. SA_ING METHOD Not 4oplJcable '----
GEOLOGIST C. Kre]Jer SLFIFACE ELEVATION 4op?oxJ/nateJy11,85feet

DRILLING CO Beylik TOTAL DEPTH (ft) 239 '

DATE (stapt/finish) 3/19/94- 4/4/94 DEPTH TO WATER (ft) I83

Well Lithologic OescPiption
Completion andNotes

-- POORLYGRADED SAND as above.

POORLY GRADED SAND WITH GRAVEL
Approximately 55% medium to coarse
sand, subangular to subrounded;

4-inch approximately 40% fine to coarse
Schedule subrounded granitic gravel; approximately
40 PVC 5% nonplastic fines; light brown.
Casing

Difficult drilling.

I POORLYGRADEDSAND WITH SILT
m Approximately 90% fine to mediumsand,
._ subangular to subrounded; approximately
c 10%nonplastic fines; light reddish brown;
.9o slightly moist; no odor.
c
Q.)

O3

co Orilling much easier.
o

>

As above.

/. ::;r



FOSTER WHEELER ENVIRONMENTAL CORPORATIOIX
MonitoringWell13.

PROJECT Jet PropulsionLaboratory DRILLING NETHOO ,,iii' Rotarywith CasYngAdvance-
LOCATION Southof Buildingltl. SAMPLINGMETHOD NotApplicable -
GEOLOGIST C. Kreiler SURFACEELEVATION ApproximatelylY85feet
DRILLING CO Bey]Jk TOTAL DEPTH (ft) 239

DATE (start/finish) 3/19/94-4/4/94 DEPTH TO WATER (ft) Y83

-_c_- _ _ 0 E

Well Sample_ _l.g_ _ _ _- LithotogicDescription
Completion No. _ _l m ._ r- andNotes

,---,O O _1O 03 CD

'" '[_ _J / " SM - 90% line grained sand; I0%nonplastic
· fines; trace subroundedmediumto coarse

- ! 4 1 i , .. sand; light reddish brown; slightly moist;
i' no odor.

Encountered trace course gravel from
D ,_ approximately 143 ft to 146 ft.

-t44 '; _, "

,g_,J9 ..
-145 _)i D o sM

)i )

-147 _ g "

48

o.

1

-14 c _ c) : Collected sampleof soil cuttings at

; .C_oC ... ,50 feet (SC-03).
- 150 4-inch -- ----- ._ 0 SM _" POORLYGRADEDSANDWITHSILTJ'.

Schedule. jg! _ corn ... 85%fine to mediumsan.d; 10%nonplastic40 PVC i _ >. . fines; 5_.fine sub_'o0nd_d'gravel; grayish.i
- 15l Casing m _, _ brown (10Yg4/2}; very slightly moist;no

g _ _ '" · odor.

' _ '1'- 152 !_i , :.i'.

15.3 i_J ?, "
-- iy IV I i"'1

I '!

i. t .,._.'.<' SP POORLYGRADEDSANDWITHGRAVEL- 15zl D Approximately75%fine to mediumsand;
, :'- · approximately 25%fine subangular

..' · granitic gravel; light gray (IOYR7/1);dry;- 155 ','itl , 0 O '- ·
rio odor.

h'.'>
i-156 ,I . · ·

t I:
- 157 i' ' ; '-'-'.

I .'.->

- 158 !i--I._ : 0 ;SM .iii.iii"....'Encounteredat158feet.abundantboulders/cobbies
- 15cj

.... _tsc _ . o s. .:";"



FOSTER WHEELER ENVIRONMENTAL CORPORATIOK
MonitoringWell13 -----------

PROJECTJet PropulsionLaboratory DRILLING METHOD,A.JrRotarywithCasingAdvance'
LOCATION Southof BuJJdJn9YYY· SAMPLINGHETHOD Not_oplicable
GEOLOGIST C. I(reJjer SURFACEELEVATION /{oproxJmateJyliB5 feet
DRILLING CO Beylik TOTAL DEPTH (ft) 239 ' '
DATE (start/finish) 3/I9/94- 4/4/94 DEPTH TO HATER (ft) 183 ..

(1) I Cl. (!) 0

Well Sample _ _ cz _ _ _ >- Lithologic Description
_: Completion No. a m and Notes4J rD 3: _ u) 4_ ;CF3
QJCL 03 0':> _ C -_ (J,_ 0 0 _J U3C3 m C)

- 160 ,q----? ---- '·'. SP POORLYGRADEDSANDWITHGRAVEL
....· Approximately70%mediumto coarse

0 5 · . sand; approximately5%nonplastic fines;16 ! ? .'·· approximately25_ fine to coarse
· subroundedgravel; reddish brown (5YR

_) p ··'·' 4/4); slightly moist; no odor.- 162 , ./··

-163 ..'

i0 '::0
- 164 _ ·'

D _) =- '.
t- · ,;_ o ..

- 165 I' __ ··.

!9 _) =

-1 6 ,oD -··.., 'i '_
-'167 _! t' > .'.'.· · As above.

- t68 , , ···
.'. -i·

,t ?

! S ,, .?..i 4-inch / / ,_ ' "-'
- -- _ ---- 0 SM:

Stainless / / .i··.·

171 Steel / /i _ -····
- Blank / / _ ··..

O. '.'.'

- 172 / /i _ ·:'"' Difficult drilling· As above but/ / ._ ..'..
/ / o increase in amountof gravels.

- 173 / / _ ':·'"/ _ ..'-/ m ...
/; /;

/i ,l ·-'.'
- 17,q /i

-i .I -iC- ·?.-
i .'."

-175 0SM .'
'[ i · 10- , - C ','.'

-176 -.'.-

-177 ,I · o .?.'

i m (D '.'.'

-t7e 'i ' '"_ ':'"'..·..
- 17_ :' :· '.'.' As above.

- 180 0 S_ '"" ' .....



FOSTER WHEELER ENVIRONMENTAL CORPORATIOi_
I ' Monitoring Well13 ----------

PROdECT Jet Propulsion Laboratory DRILLING METHOD ,4ir Rotary with CasingMvance-

LOCATION Southof Building il!. SAMPLING METHOD Not/(oplicab]e

GEOLOGIST C. Kre]]er SURFACE ELEVATION 4oproxJmate]yL_85feet

..... DRILLING CO Bey]Jk TOTAL DEPTH (ft) 23g

DATE (start/finish) 3/]9/94-4/4/94 DEPTH TO WATER (ft) /g3

Well Sample _ co c_ _ _ m>' Lithologic Description
r- Completion No. e m _ --. ? and Notes

_o> __o 81-o m

-180 -" SPAsabove.

- :t81 '1 .··..

-:182 i:::::1
·':L:

- 183 I_ "'' Encountered groundwater at 183 feet.

184! ' '
-- ' ·i"

- 185 ' · ".
{' . ·*

· " {'i'
-186 i' ' ...:

-:187 [.: ""'
F I ,,_...' _ POORLYGRADED SAND. Approximately· - . 95% fine to coarse sand; approximately
!. _ .'.'. 5% nonplastic fines; trace fine

188 ' · subr0unded granitic gravel; reddish brown;-
c .. wet;noodor·

'.'.- 18g m
'. _ *".

= ::::::-190 O.OlO- = § 0 w .
inchSlot -_ .'·'.

Size. ..·! ·· _ '·' ·- 191 4-inch '" '",'
Stainless 'i !' d ?'.·
Steel z ·.'.·

- :192 Screen '. .?.-
'I · ''-'

' ·12" As above with approximately 10%fine
- :t93 ii :· '"" to coarse subrounded granitic gravel (193

· m i·' -i"-' ' feet)·
- 194 ': I · ' ''·'

.' -i'·.· ,{· ..-..
- 195 .m I. o w ...

m { '''i
','.' Difficult drilling

-196 "! _' '1 "'"
·I i/_.'OGP POORLYGRADED GRAVELWITH SAND. Approximately 55%fine to coarse

;11 3..o:_(0 subrounded to subangular granitic gravel; _- 197 approximately 40% medium to coarse
·'i _' 'J'¢ subrounded to subangular sand;

;O.0 approximately 5%nonplastic fines; reddish
- :198 ]1 0 W _:_¢ -

·: o. 0 brown; wet; no odor·
. . 3.-o(

- :199 '.o.0
3:0(

'_ .... -- 200 ' ' 0 W :y_r...SP



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringNell13 ----------

PROJECTJet R'opu]sionLaboratory DRILLING METHOD Air Rotarywith CasingIEvance-
LOCATION Southof Building111. SANPLING METHOD I_t 4oplicab]e
GEOLOGIST C. _s]]er SURFACEELEVATION lCproxJmate]y/I85 feet
DRILLING CO 8ey]ik TOTAL DEPTH (ft.) 239 .........
DATE (start/finish) 3/19/94-4/4/94 DEPTHTO HATER (ft) 183

_'_ g,,_DJ

Well Sample_ _
Z._ u_ Lithologic Descript.ionComplet ion No. e _ .Lq and Notes

cn oi_,_. _ _ u_
C3 O3 (..) ::::)

-200 -r-- ".· SP Collected sampleof soil cuttings
/ · ·" at200 feet (SC-03)·
I

-- 20 1 '.'.'. POORLYGRADEDSAND. Approximately
· 90_ mediumto coarse sand;
'.'.' approximately 5_ nonplastic fines; 5_ fine

--202 .·" subroundedgravel; gray-brovm; wet; no

i ! odor; maximumparticle size 3/4 inch·
-203 ;._.··

-204 __ '..:.'

_205 '.-:.:
.'."

-206 -.'.
,.'.

-207 ".'-·
.i·' °·

-208 ,. .--- 'u (.'.'
¢,-

(/) .?.'

-209 ho -.·..

.:.'.'
__ c 0 W ·-'.' As above·-210 O.OlO- = o

inch Slot -- _ -?·'
Size, _ ·

i 2 11 4-inch _ .?.'
Stainless (5 · ' ·
Steel . z ,'-'.

-21P Screen ?.'.

·'._.";SI:; Difficult drilling.I°

-213 _"....' POORLYGRADEDSANDWITHGRAVEL
'.'.' Approximately75_ mediumto coarse

i--214 .?.' sand, subangularto subrounded;approximately20%gravel (fine to
'.'i'i coarse), subrounded;approximately 5_
'.'' nonplastic fines; light brown; wet; no

-215 0 W -'.':': odor.
'"

-21E .->:.
.'..):

-217 .:..:.;

-21E ".'
· .4 ·

· · ,

_2,t_ .'._:':
' I:'.'.

-220i 0 W i"?. '_'.......?/



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell13

PROJECT .Jet Propu]sJonLaboratory DRILLING HETHOD Air Rotary with CasingAdvance

LOCATION ,?outhof gui]ding LU. SAMPLING METHOD Nat 4oplicable

GEOLOGIST C, ICe]]er SURFACE ELEVATION /(oproxJmatelyl/g5 feet

DRILLING CO BeyJik TOTAL DEPTH (ft) 239

OATE (start/finish) 3//9/94- 4/4/94 DEPTH TO WATER (ft) /83

>. ,--.

O.); O E

>' Lithologic Description
_3._ o od

wei1 Sample-
Completion No. _i _ _ z: and Notes

Q] Or) 01_ __ _ -,_4J 0(/3

-22C ---r
.-- ".'.' SP POORLYGRADEDSAND.Approximately

i"· -- 90%mediumto coarsesand,subrounded
__ · i '?'· to subangular; approximately 5%-221 -- '··.'..... .. nonplastic fines and 5% fine subrounded

· ----- ,-.· · granitic gravel; light brown; wet; no odor·

-222 '----- '"".
· __ - .,

-223 ,. ."
_- .·2

-224 .i---- .._·- - SP POORLYGRADEDSANDN[THGR._VEL
-- Approximately 7'0%mediumto coarse
-- - ' subroundedto subangularsand;

,225 O.OlO- --- + .' 0 W .'i" approximately25%fineto coarse
inch Slot . __-- .'.·· subrounded granit,c gravel; approximately
Size. -- 5% nonplastic fines; light brown; wet; no

- 226 4-tach ·?' odor.
Stainless '. _ '.'.-
Steel -'.

.... i
-227 Screen !:'--'_.i- ;'" GP POORLYGRADEDGRAVEL·Approximately

55% fine to coarse subrounded granitic
i-"-'-i ' -o gravel; approximately 45%medium toj_! · ,_

' _ coarse subangular sand; light brown; wet; -
· _ u_ 3 0¢ no odor.

SPm J

·<%-'i POORLYGRADED SAND· Approximately
·----' _ '-·.' 90% medium to coarse sand, subangular to

· ..'
.-- o ··· subrounded; approximately 5% fine
'--- 'u 0 W subrounded granitic gravel and 5%

'··.· nonplastic fines; light brown; wet; no

. ·i _ _.i·'·' odor.
,_ -..>;I- Z

i '.' ·

4-inch -- · ---e i ' '_·'' Collectedgrab sample of soil cuttings
Stainless i' (SC-03)at 232feet·steeJ _- ' ".·:':
Blank _ J "'

i· >;! '

,.. ·· '..'

----_ =- [ 0 W '....

· - · .' . .'..i. ·
'. . ! %' 'a

· .' · I i.' '·. '

>; ·... As above·
· · . . i

· -/ , i_': . - . ·

· 'I, '"'(
Total Depth Drilled 239 feet.

_240



WELL MW-14

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E:k,'PL_OU 1&3 RBFLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-14

WELLTYPE:Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1174.05

CASING ELEV (fi, above MSL): 1173.42

DRILLING SUMMARY

Traffic Box_ Locking Monument Cover DATE COMPLETED: 3/14/94 to 3/25/94

_____=__=_rface DRILLING COMPANY: Belik

Concrete -_ _ ___22ft. DRILLING RIG TYPE: Mud Rotary

Conductor _ / ' TOTAL DEPTH DRILLED: 656 ft.

Casing I r 15ft. CONSTRUCTION DETAILS

r °re°'e BOREHOLE DIAMETER: 18.5 in.

Grout / ! ! (CONDUCTORCASING)

I I Screen Backfill CONDUCTOR CASING DIAMETER: 16 in

Il II _ooft.
I_1 1 _o_ft. _ORE,OLED,AMETER:,.0,_,n.

I_ 266 ft. BLANK CASING TYPE: Low Carbon Steel

I ._l=_i 2,5ft.
F,terPack-_ _ f .285ft. BLANKCAS,NCD,AMETER:4_,_,

/'11 I 3,4_.
J _ 38oft. SCREENTYPE: S,a,n,e,,S,eel

Sea,_ [iSSSli_iI3_0,.

[_ 446 ft. INDIVIDUAL SCREEN LENGTH: 10 ft.

II I_t 453ft
[_:( 73.. _ SUMPLE.G_.: 40ft.

It ii 53°ft.
I,1 I:1 .._oft, GROUT MATERIAL: VolclayGrout

Sump_ LJU 551 ft. , SEAL MATERIAL Bentonite

_'-_ _i _BDO_) FILTER MATERIAL: f_2Sand

COMMENTS:

1:_3hamd_everyone_Jpl2_borelog_asbuilts_estbay._ds



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell14

PROJECT JetPPopulsion Laboratory DRILLING METHOD ..l_.dRotary (12.25-Jnchboring]

LOCATION South_st Cornerof the l_st pa_Jn# ]or. SAMPLING METHOD Not 4opJicab]e

GEOLOGIST R. [_eidt SURFACE ELEVATION lCppoxi_ate]y J474 feet

DRILLING CO Bey]ik TOTAL DEPTH (ft) _56 ' .....

DATE (staPt/finish) 03/I4/94- 03/25/94 DEPTH TO WATER (ft) Approximate]yI66 feet
,,, ,,,,

__F _' ,I "_o

I

Well Sample _ to cz _ ' Lithologic Description
r- Completion No. E _ ' andNotes

6) O') O >'_-O,-'4O :

o m _ ;
-0 Traffic --__ ¢' O SM ' ASPHALTPAVEMENT(0.25feet thick) -

_ _ ": SILTY SAND. Yellowish brown (IOYR 5/6), '
Box _:iv iv _'.i approximately 7'5~80_; fine to medium '¢,,

_-:. ,...' grainedsand,subangularto subrounded, -
_;'. _ '" slightly moist, no odor, approximately -

- 5 ,,.':_ ,' !'.i' ._ 15-20% fines with no plasticity, -
,.; ' . .., _ approximately 5_ fine gravel that is

_:'.'i_); ,:_):.:"_:'__o'- subrounded.graniticin composition and subangular to
,¢'_ - ,7 ¢-

_'; '_ _ _..' O

Carbon ,_:i _ <.:

Pipe [_'_ '"' (Upper 15-feet of boring initially '

--15 ^?i _)'" ,t
·" '";C- drilled with 22-inch auger to install -
_- 16-inch conductor casing.) .

{_ Conducter casing set to 15 feet '
_; belowgrade. -

-20 . 0 NA Grab sample of soil cuttings collected -
h hi at 20 feet (SC-05). ' -
,v Drilling Hud:

_' Weight: 64 Ib$/cu. ft. 'Viscosity: 35 seconds

-25 4-inch _ .=--e ;, Sand Content: 3 percent -

_ _ As above with slight coarsening in grain
Low
Carbon ' _ =
Blank _5 size. -

i i
· I e"'

-35 [I
m

· o

'ii ° .,i >-40 .! 0

I.' I i POORLYGRADEDSANDWITHSILl. tight '

yelJowish brown (IOYR6/4), approximately ·

sM 90% mediumto coarse grained sand,

!'i nofine gravel with diameter approximately

· I i .75 inch, approximately 10%nonplastic

I_ _ , fines.

-50 _ [_i _........ I I



FOSTER WHEELER ENVIRONMENTAL CORPORATION

MonitoringWell14
PROJECT Jet PropulsionLaboratory DRILLING METHOD 14udRotary (12._-Jnch boring)

LOCATION SouthwestCornerof the Westpa//dng lot. SAMPLING METHOD Not/¢pllcabJe

GEOLOGIST fi.Tweidt SURFACE ELEVATION Approxi_telyJ_74feet

......l DRILLING CO Beylik TOTAL DEPTH (ft) 656DATE (start/finish) 03/I4/94-03/25/94 DEPTH TO WATER (ft) Aoproximate]yi66feet

Well LithologicDescription ]
Comptetion andNotes i

i

[
!

4-inch - _ Drilling Hud: E
Low Weight: 83 Ibs/cu.ft.
Carbon Viscosity: 31seconds
Blank Sand Content: 1.5percent

As above but slight coarsening in grain
size.

As above with trace (<2%) broken rock
fragments from drill bit (ie. fresh
surfaces}, lithology of fragments is
aphanitic metasediments.

03

m As above with slight coarsening of sand
size.4-inch c

Low o'_ POORLYGRADEDSAND. Light yellowish
Carbon m brown (IOYR 6/4), approximately 95%
Blank m medium to coarse grained sand,

subrounded to angular, approximately 5%
fines, nonplastic, no odor.

Drilling Mud:
Weight: 54 Ibs/cu.ft.
Viscosity: 45 seconds
Sand Content: NA

-- POORLYGRADEDSAND WITH GRAVEL.
Light brown, approximately 75% mediumto
coarse grained sand, subangular to
subrounded; 20% fine granitic gravel,
subrounded; approximately 5% fines,
nonplastic; no odbr.

POORLYGRADEDSAND. Light brown,
approximately 95% mediumto coarse
sand, subangular to subrounded;
approximately 5% nonplastic fines; trace
fine gravel; no odor.i-

h
10C



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 14

PROJECT JetPropulsionLaboratory DRILLING METHOD MudRotary[i2.25-Jnchboring)'

LOCATION SouthwestCornet'of the Westparking lot. SAMPLING METHOD Not ,_pp]icab]e

GEOLOGIST R. [weidt SURFACE ELEVATION 4oproximate]y1S74 feet

DRILLING CO BeylJk TOTAL DEPTH (fL)

DATE (start/finish) 03/i4/94- 03/25/94 DEPTH TO WATER (fL) 4oproxJmateJy166 feet

Well LithologicDescription
Comp]etion andNotes

4-inch
Low POORLYGRADEDSANDWITHGRAVEL.
Carbon Light brown, approximately 70% medium to
Blank coarse sand, subangular to subrounded;

approximately 25% fine to coarse granitic
gravel; about 5% nonplastic fines; no
odor,

Grab sample of soil cuttings collected
at lO0 feet (SC-05).

Drilling Mud:
Weight: 62 Ibs/cu.ft.
Viscosity: 41 seconds
Sand Content: <I percent

As above with slight decrease in average
sand size.

POORLY GRADEDSAND. Light brown,
approximately 95% fine to medium sand,
subangular to subrounded; approximately
5% nonplastic fines; no odor.

a7
O3

4-inch 'E Asabove.
o

Low -_
Carbon
Blank m

POORLY GRADED SAND WITH GRAVEL
Light brown; approximately 80% medium to
coarse sand, subrounded to subangular;
approximately 15%fineto coarse granitic
gravel; 5% nonplastic fines; no odor.

-- Drilling Mud Viscosity: 42 seconds.

POORLYGRADEDSAND Light brown;
approximately 85% medium sand; 10%fine
to coarse granitic gravel; 5% nonplastic
fines; no odor.

-- SILTY SAND. Light yellowish brown
(9OYR 6/4); approximately 85% fine to
medium sand; trace coarse sand and fine
gravel, subangular to subrounded;
approximately 15%nonplastic fines; no
odor. " ..... /



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 14

PROJECT Jet Propulsion Laboratory DRILLING METHOD /4JdRotary (t2.25-inch boring}

LOCATION SouthwestCo/her of the _/estparking Jot. SAMPLING NETHOD St _op]icable

.... GEOLOGIST R. [weidt SURFACE ELEVATION ,Approximately1&74 feet
DRILLING CO Bey]ik TOTAL DEPTH (ft) 656

DATE (start/f inish) 03/]4/94 - 03/25/94 DEPTH TO WATER [ft) Approximate]},t66 feet

-
r'"q

_- _ 'I 1::3.
Well Sample _ m c_ _ _ Lithologic Description

_- Completion No. _ _ _ ._ ._ and Notes

°I gC3 m ,

-- 150 4-inch _/, _-e--/, i SM
Low 5i 5
Carbon /! /

Blank 5 5 150ft-153ft - Very fast drilling, drill
_, // bit went down 3 feet within 20 seconds;

- 155; 5 5 no drill chatter; material unknown; some

/ fine and mediumsand in cuttings.Drilling Hud:

_ ///i I Weight: NA5 i Viscosity: 50 seconds

- 160; !5 5 0 NA Sand Content: 3 percentI/ /
I/, _, Directional survey at 160 feet: <1 degree

i i// from vertical.I_' Same as above./
-165 _ 5

/ /

Drilling Mud:
/ Weight: 66.6 Ibs/cu.ft.

-- :170 5 5 Viscosity: 33 seconds
Sand Content: 1.5 percent

Same as above.
(1)

-- 175 4-inch --_/--e 5 '_

Low _,, / oCarbon 5
Blank // m

_ /, Same as above.

-- _.80 _/ 5 ONA POORLYGRADEDSAND. Light brown;
// SP approximately 95% medium to coarse
,_ sand, subangular to subrounded;

i /, approximately 5% nonplastic fines; trace/, fine granitic gravel; no odor.
-:18_ 5 5

Decrease in grain size; predominately

i fineto mediumgrained.SILTY SAND Light brown;'appro_mately

:190 /' _, 85% fine to medium sand; trace coarse-- sand; approximately 15%nonplastic fines; -
/ no odor.

- 195 5 // Drilling Mud:

/, Weight: 67 Ibs/cu.ft./, Viscosity: 30 seconds
/, _, Sand Content: 1.5percent
5 '

-20C z-- z ,l 0 NA I I



FOSTER WHEELER ENVIRONMENTAL CORPORATIO!_
ri;

Monitoring Well14
PROJECT Jet PropuJsJonLaboratory DRILLING METHOD _d Rotary(12.25-inchboring)
LOCATION South_stCornerof the WestparkingJot. SAMPLINGMETHOD Not4opJJcabJe
GEOLOGIST R. fweidt SURFACEELEVATION 4oproximateJyI_74 feet
DRILLING CO 8ey]Jk TOTAL DEPTH (ft) _56 ........
DATE (start/finish) 03/]4/94- 03/25/94 DEPTH TO WATER (ft) 4oproxJmate]y.t66feet "

._ ¢0 _oE
_ _ cz _ >- Lithologic Description

Well Sample_ -- andNotesr- Completion No _ i.m 03

= 03 _
>.

o F_© g

-200 ¢, , SM_Grabatsample200feet°fsoil(sc_o5).cuttingscollected

i Slight decrease in sand size;
predominately fine with some medium

i grained sand.
-205 SP

SMi POORLYGRADEDSANDWITHSILT.
Light brown;approximately 90%fine to

c mediumsand,subangularto subrounded;
o3 tracecoarsesand;approximately10%

nonplasticfines;noodor.
-210 4-inch --

Stainless c0
Steel J
Screen, o
O.OtO-
inchSlot 5

-215 Size z

-220 o NA

_, DrillingHudViscosity:33seconds.
/

/

-225 4-inch _. = /'
Low _ _,
Carbon _ _ i
Blank _ _ SM SILTY SAND.Light brown; approximately

85% fine to mediumsand; trace coarse

-230 // _ sand; approximately15_nonplastic fines;

/ no odor; micaceous.
-295 // _ o3

c!°m

-24F ,., ;

j5 5 As above.
. -250 / / [ I



FOSTER WHEELER ENVIRONMENTAL CORPOFLATION
Monitoring Well 14

PROJECT Jet PropulsionLaboratory DRILLING METHOD HudP_tary (J2.25-Jnchboring)
LOCATION SouthwestComerof the Westparking lot. SAMPLING METHOD Not 4op]Jcab]e

GEOLOGIST fl. T_eidt SURFACE ELEVATION ApproximatelytJ?4 feet

' DRILLING CO Bey]Jk TOTAL DEPTH (ft) 656
DATE (start/finish) 03/]4/94- 03/25/94 DEPTH TO WATER fit) Approximatelyt66 feet

I;- weii Sample _i
z: Completion No c_i_ i _ _ Lithologic Description. _ -_ ,_ .,_ and Notes

m m 8

250 4-inch 5 e _ .SM Drilling MUd:
Low // Z Height: 70.3 Ibs/cu.ft.
Carbon / _ . Viscosity: 32 seconds
Blank // / Sand Content: NA

/

-255 _, // _ As above·
k', Q)

0

m 0 NA Direction survey at 260 feet: <0.5 degrees
-260 _ /,i m from vertical.

i DrillingMud:Height: 70.3 Ibs/cu.ft.
/ Viscosity: 31seconds

-26E / I/., Sand Content: NA
/ i/ ',

_T ' SP POORLYGRADEDSAND.Lightbrown;
'· approximately 95% medium to coarse

'i sand, subangular to subrounded; trace
· i fine sand; approximately 5% nonplastic

-270 'i fines; trace fine granitic gravel. Noodor.

:i
'i i

-275 · _'
(U

· 03

.
i. _u

· i' c-
' 0

-280 4-inch -- '.' -- 0 NA I Same as above

Stainless · iSteel ' -: -
Screen, ; 6
0.010- · ;., z SILTY SAND· Light brown; approximately

80% fine to medium subangular to
inch Slot -i

-285 Size F. o NA subroundedsand;approximately20%
nonpiastic fines; no odor.

-290 i'i" 0 NA
[
· 1(

"';_ As above but with predominately fine· _ grainedsand.
{D

-295 ! co

o

m _

· -300 /, I I I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
HonitoringWell14

PROJECT Jet PropulsionLaboratory : DRILLING METHOD md Rotary fi£.25-inch boring)

LOCATION South_$t Cornet'of the Westparking ]ot. SAMPLING METHOD Not lpplicable

GEOLOGIST R. T_idt SURFACE ELEVATION _pnoximately I_74 feet

DRILLING CO Bey]ik TOTAL DEPTH [ft) 656 .....

DATE (stapt/finish) 03/I4/94- 03/25/94 DEPTH TO WATER (fi) ApproximatelyI66 feet

Well Lithologic Descpiption
Completion andNotes

4-inch -- Grab sample of soil cuttings collected
Low at 300feet (SC-05).
Carbon
Blank Same as above.

Drilling Iud:
Weight: 69,6 Ibs/cu.ft.
Viscosity: 35 seconds
Sand Content: NA

POORLYGRADEDSAND H[TH SILT. Light
brown; approximately 55% fine sand, 15%
medium sand, 10%coarse sand;
approximately 10%nonplastic fines and
10% fine to coarse granitic gravel; no
odor.

Drilling Mud:
Weight: 10,3 Ibs/cu.ft.
Viscosity: 33 seconds

ce Sand Content: 0.75 percent

4-inch '_ SILTY SAND. Light brown; approximately
Low _ 80% fine to mediumsubrounded to

c subangular sand; approximately 20%Carbon
Blank rn nonplastic fines; no odor.

Same as above.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell14

PROJECT Jet Propu]sJonLaboratory DRILLING METHOD md Rotary [l£.25-Jn£h boring)

LOCATION SouthwestCorner of the Westparking lot. SAMPLING METHOD Not _oplicable

GEOLOGIST £' Y_eJdt SURFACE ELEVATION A,oproxJmate]yI_74 feet

DRILLING CO Bey]Jk TOTAL OEPTH (ft)

DATE (start/finish) 03/I4/£4 -02/25/94 DEPTH TO WATER (ft) _oproxJmate]y166 feet

Well Lithologic Description
Completion andNotes

4-inch
Low
Carbon
Blank

Q_
03 Same as above.

c
0

c

m

_f
"5[-'

Drilling Mud:
Height: 71.06 Ibs/cu.ft.
Viscosity: 40 seconds

_o SandContent:1.6percent
IlO
03 POORLYGRADEDSAND HITH SILT. Light
_o brown; approximately 85% medium to

coarse sand, subangualr to subrounded;
approximately 10,%nonplastic fines; 5%

4-inch o fine to coarse granitic gravel; no odor.
Stainless
Steel co
Screen,
0.010- 6
inchSlot z
Size Directionsurveyat 390feet: <l degree

from vertical.

03

Asabove.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Nell 14

PROJECT Jet PpopuisJonLaboratory DRILLING METHOD_ Rotary fi£.25-inchb_ing)'
LOCATION SouthwestCornerof _heWestparkinglot. SAMPLINGMETHOD Notlpp]icab]e
GEOLOGIST fi. Yweidt SURFACEELEVATION APl_°XimatelyI:_74feet

.........

DRILLING CO BeyJik TOTAL DEPTH (ft) t_F6

DATE (start/finish) 03/I4/94- 03/25/94 OEP.TH TO HATER (ft) 4opcoxit_teJy I66 feet

4.J - '_ I_ t"h

Well Sample_ _ c__ _ o E_ _' Lithologic Description
z: Completion No. _ _ ._ _ o- _ andNotes
CL 0Q_ 0 _ 0 _J GO

ED m 0 ZD

_400 Carbon4-inch--/_-_-/7 ' Sp GrabsampleofcuttingscollectedLow // '-i SH at 400 feet (S0-05).
/ / POORLYGRADEDSANDWITHSILT' ANDBlank / / -.
/ / GRAVEL. light brown;approximately 75_
/, _, " mediumsand; trace fine and coarse sand;

40_ _, _, '. approximately 15%fine to coarse granitic
/ / -. gravel and 10%nonplastic fines; no odor.
/ '/
/ ,7 ·
/ / J
/ /

-410 5 5
/ /
/ /
/ /
/ /
/ /

5 5
/ ,/

-415 5 ;/ / DrillingHud:
/ / Weight:72.6 Ibs/cu.ft.

,_ / Viscosity: 40 seconds'.. SandContent:<1percent/ i
/

O NA -'.'_ 4 _ 0

fj'j -.
i/

/ 'E ..
O

/ c-

--425 4-inch -- _--.e m ..
m ,_/ _ SILTY SANDWITHGRAVEL.Light brown;Low / approximately 70_ fine to mediumsand;Carbon /

Blank // approximately 15g fine to coarse granitic
/ gravel; 15_nonplastic fines; no odor.
/

-430 //
/
/
/

/

/ " SPPOORLYGRADEDSANDWITHSILT. Light
// " brown; approximately 85%mediumtoSH

· coarse sand,subangular to subrounded;-435 // . approximately lO,_nonplastic fines; 5%
/ ·, fine to coarse granitic gravel; no odor./
/ %.

_ ,°°'.

- 440 /, _ 0 NA .'.-j.
/

/ Q) ""1/ c
O ' '

/ ._.1 ./ ·
/ _ '.m'

-445 /, _ ·.I
_L m. ":'

;, 4_ 0= :'·i'
· J '.,

-450 - "



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell14 -_--___z_

PRO,CT Jett_opu]sJonLaboratory DRILLING METFIOD/,IudRotaryfl2._-_-incbboring)
LOCATION SouthwestCornerof the Westparkinglot. SAMPLINGMETHOD..Not/¢pJJcabJe

· .... GEOLOGIST fi. fweidt SURFACEELEVATION Approximately1,174feet
DRILLING CO 8ey]Jl( TOTAL DEPTH (ft)
DATE (start/f inish) 03/']4/94- 03/25/94 DEPTH TO WATER (ft) 4oproxJmately166feet

"> °O EE

Well Sample ,-* _ cz _ _ _ >- L}thologic Description
z: Completion No. _ _ ._ o cn.,, r- and Notes

63 _ 0 _- 0 _.1 03m (..)

-450 ....
. -. " iS_B_Encounteredboulder from451'-452'.

iSM Drilling Hud:
· Weight:74.4 Ibs/cu.ft.
' Viscosity:40seconds

;'---'- Sand Content: 2 percent
-455 4-inch --:. __==e-'-'. As above with increase in amountofStainless -- - fine to coarse granitic gravel.Steel -- '

Screen, . ""
0.010- ·: oD ..
inch Slot . i:--, ·

' 460 Size .'i.--. % 0 NA '.
h QJ

'_ ' 0¢' '.I-'J ','I

I I.

d i'. --465 i' z
i' I'.

-47o[ :] ;i":! ! ..1':"
· . ,/¢

Ii"-475,1 4-inch -- --e /
Low ,_, /
Carbon _. _'
8'ank _ ..

-480 _ //// 0 NA Sameas above.

/ oJ
/ ' 03-485 / /

/ /: Q) _.. ',/ / .... i

' 5i// / -_
/ / _ '.'
/ / rn/ /

- 490 5 // :'.
/ /
/ /

/ // ·
/ /
/ /

¢ .5 -.
-495 / // /

/ / '.

/ / ...
/ /

_ 5
-500 /--d' o UAI "



FOSTER WHEELER ENVIRONMENTAL CORPORATION
F' MonitoringWell14 - --

PROJECTJet Ppopu]sionLaboratory DRTLLING METHOD MudRotary (1£.25-inchboring)

LOCATION SouthwestCornerof theWestparking]or. SAMPLING METHOD NotAop]icable

GEOLOGIST R. Tweidt SURFACE ELEVATION _oproximate]7It74feet

DRILLING CO BeyJik TOTAL DEPTH (ft) _56 , ....
DATE (start/f inish) 03/14/94 - 03/25/94 DEPTH TO WATER (ft) _prozJ_ste]y 1_ feet

WeZZ Sample _ _ c_ , Lithologic Description
_ Completion No. _ _ .m andNotes

_ _>_ _[__Olo ¢
o rn

-500 CarbonL°W4-inch-- T/'-*--,_,_ _,, IS Grabatsample500feet°f soil(sc_o5).cuttingscollected -.

Blank // _,, SILTY SAND, Light brown; approximately '
/ _,, 80% fine to mediumsand; approximately '
,/ _.. 20%nonplastic fines; trace fine to coarse -granitic gravel; no odor.

-5o5 _ _,
Weight: 71.8 Ibs/cu.ft·

i _,, DrillingMud:
_, Viscosity: 41 seconds
/ Sand Content: I percent

-510 // // POORLYGRADEDSAND WITH SILT AND . -
GRAVEL. Light brown; approximately 70%

'_ 20% fine to coarse granitic gravel and
i predonimately mediumsand; approximately.o3 10%nonplastic fines; no odor. '

/ /

-515 i,_ / _ SILTY SAND WITH GRAVEL. Light brown; ]m/ c-

i/, /, _ approximately 70% fine to mediumsand;
/, / _ approximately 15%fine to coarse granitic '/ m gravel and 15%nonplastic fines; no odor. '

/
/

-52o oNA - '/

/¢,¢
Low / /
Carbon / /

Blank !
-530 "

i·.
!

· "' AS above but sand becomes finer '

i

.: grained, possibly siltier with decrease in i
-535 · .', _ amountofgravel· :

" c--
(10

', o3

--540 . _. _ 0 NA
"--'" 'J DrillingMud: i

· ----- i' r_ Height: 74.8 Ibs/cu. ft. i_-'" _ Viscosity: 40 seconds !4-inch --
· (5 Sand Content: 1percent '

Stainless ---- ·: z

-545 Steel ' ----.i
Screen,
0.010- '.
inch Slot -- _!

Size -- ,'.

-550 '- "! I I - "' -



FOSTE R WHEELER ENVIRONMENTAL CORPORATION

MonitoringWell14
PROJECT Jet PnopuJsionLabonatoey DRILLING METHOD ICJdRotary{1£.25-Jnchboning)
LOCATION SouthwestCornerof the WestparkingJot. SAMPLINGMETHODNotAppJicabJe
GEOLOGIST R. [weidt SURFACEELEVATION 4oproxJmateJy1t74feet
DRILLING CO Bey]Jk TOTAL DEPTH (ft_) ¢_6
DATE (start/finish) 03/14/94- 03/25/94 DEPTHTO WATER (ft_) 4oproxJmate]y166feet

_- _', _p: o

i /
z:_0_n Completion No. _°_]_ o_ and Notes
O

- 550 ' --_';S-I , SH
c-
fO

-555
ID

0
.J

co

-560 6 0 NA Sameas above.Z

/

-565 5
5 _IDO3

i '_e--
. g
u:: _, r--

-570 /, ID

i '5
5

-575 4-inch :/ = /,
Low / /
Carbon // /,
Bl_nk 5 5

5 ;
-580 /, /, 0 _IA Sameas above. Directional survey at

580 feet: <0.5 degrees from vertical.

i DrillingMud:Weight:7'L8Ibs/cu.ft.
/ // Viscosity: 32 seconds

-5BE // // '(-- Sand Content:<0.5 percent

-590
09

c:

ID

-595 m

_600 . 0NA



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitorin g Well 14

PROJECT JetPropu]sionLaboratory DRILLING HETFIOD/_/P_tary (12.25-inchboring)
LOCATION SouthwestC_rnenof the Westparkinglot. SAMPLING HETHOD Not4oplicable
GEOLOGIST R. Tweidt SURFACEELEVATION 4oproximatelyi._74feet .....
DRILLING CO Beyiik TOTAL DEPTH (ft) 656
DATE (start/f inish) 03/I4/94 - 03/25/94 DEPTH TO WATER (ft) ApproximatelyI66 feet

_ _) _- _ _ '_ >' Lithologic DescriptionWell Sample % -- _ o (n
r- Completion No. _ _ "" _ ,co_ andNotes_o_X r- '_ U

0 0 _1 Or)

-600 I' ' SI Grabatsample600feet°fsoil(sc_o5).cuttingscollected

, Same as above.
i

Drilling Hud:
-605 Height: 71.8Ibs/cu.ft.

Viscosity: 40 seconds
Sand Content: I percent

!

-610

-615 .%GRDifficultdrilling.
I _' + Granitic rock - mediumsized rock chip
I ¢ LF- pieces as cuttings; surfaces on all pieces
] 4J¥- angular, fresh breakage, 50%K-feldspar; ,_ _.,.

-IJ_F- 30_ quartz; 15%plagioclase; 5%other
-620 0 NA _'-F' (mafics).

a ¥:+-._ Fy'
_o F:+-Q_

-625 -_ F4--
o F¥-
._ F¥-
m Fy-

Fy-
-630 _C%'

¢;E
¥¥:
¢¥-
¥¥-

-635 ¢¥_ As above.
Fy-
Fy-
F¥'

-640 0 MA F'-I-'
¥¥-
¥¥-

¥' Drilling Hud:

-645 42_- Height: 74.8 Ibs/cu,ft.Viscosity: 34 seconds
_¥- SandContent: <1percent
FY'

¥:+' .....
,65o --



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 14

PROJECT _t PropuJsJonLaboratory DRILLING METHOD_d Rotaryfi2._-inch boring)
LOCATION SouthwestCornerof the Westparking]bt. SAMPLINGMETHODNot_p]JcabJe

-, GEOLOGIST R. TweJdt SURFACEELEVATION /(oproxJmate]y1:_74feet
DRILLING CO Bey]Jk TOTALDEPTH (ft) 656
DATE (start/f inish) 03/I4/94 - 03/25/94 DEPTHTO HATER (ft) 4oproxJmateJyI66 feet

>,,
Ul >-

_._ci_
Well Sample _ _ _ _ _! o_' Lithologic Description

f- Completion NO. _ _ ._ o
·_ _ andNotes

O3 0 0 _J 03 i8
· m u _ :

-655'65O _ T1.<--__ F++4F+F+F+I-+4+4+"t+ GR ,i"o_ F++'_ Grab sampleof soil cuttings collectedat 656 feet (SC-05).

o Bottom of boring at 656 feet.
e-
Q_
03

-660

-665

-670

-675

-680

-685

-690

-695

!

-700



Summary Casing Installation Log
Well No. flLJ-14
Job No, WB6'50

Client Enserch Environmental Corp.
Site JPL

Project Description 6rounduater Investigation

Well Informaton

Reference Datum ground 5ur face
Elevation of Datum O. O0 {t.

Position of MP Casing Top above / below Datum 0.00 {t. above dst um

Position of MP Casing Bottom Below Datum 577.14 ft. belou datum

Well Description MP38 ia 4-inch steel
Other References

Log Informaton

DesignedBy _-[_e. ccec Date t_at. _I_ tq_4
Approved By M. Col_cle. r Date M_,,t 4 : Iqq_
Checked By b. t_e. ccc_- Date IX4.c_ ' _0, Iq°tz_

Computer File No. 650MW14 Date Toe Mar 29 16:46:22 1994

Sketch of Wellhead Completion

..J _ _ Oi

! t,u,r'O--e,c.C¢_e_ ,o,_ %,-o.,,.o,
-' , ",' ^ * "' ...... _'/ ] 'i'_._ ..... / y",_vx x", _-oo..,cl

._uc.-_ ce..



Legend for Casing Installation Log
Well No. MW-1_
Job No. WB650

MP log Description MI> l_g I)e_ription quanLity -_

[::::::l MP3B CRS[NG _ rT. OlO

0225r02 ,p_8 _EGULAR COUPLING 0_2

I3 _ °22UP38 CRS[NG lB FT. 042

0225F10 a _P38 _ERSU_EMENT PORT 014
0222

0232F05 0224

0225F05

[::::::% MP38 CASING I FT. 002

0225F0%
MP38 ENO CAP OOl

0223

'-_ MRGNET[C COLLAR 005

Ceo1 Ceo2 WellCasing

ii_ MILD STEEL DIPE
STR[NLESS STEEL SCREEN



Surnmar_v Ci__as.ns __vg Date: Fr i Mav 20 14: 19:23 1994 Page: 1

Job No. H8650 Enserch Environmental Corp. Well No. NH-14
Scale MP

Feet Log Sca[ e HD
Feet Lag _c_l e MP

_cale Rp

Feet Log Feel Log
0 ---

100 --
- 200--

- 300 --

- Z
10 - 110 - 210 -

2 Z

20 -- 120 -- 220 -

Z Z

E Z

30 -- 130-- 230_- 330-_
5 Z

40 - - Z Z
140

240_ 340-

- Z
50 -- 150-- 250_- 350--

60-- 160-- 260-

- Z Z

- Z
- Z70 - 170 - 270 -

370

280 -

8o-- lao-- z- 380

- Z
90 -- 190 -- 290 -

Z Z --
- Z

100-- 200- 300- 400-_



Summary Casing log Date Fr i Mag 20 14:19:23 1994 Page: 2

Job No. WB650 Enserch Environmental Corp. Well No. MW-14

Scale MP Scale MP Scale MP Scale MP

Feet Log Feet Log Feet Log Feet Leg

400 --- 500 -- 600 -- 700 --

410 -- 510 -- 610 -- 710 --

420 -- 520 -- 620 -- 720 ---

430 -- 530 -- 630 -- 730 --

440 -- 540 -- 640 -- 740 --

450 -- 550 -- 650 -- 750 -- _-,'

460 -- 560 -- 660 -- 760 --

470 -- 570 -- 670 -- 770 --

480 -- 580 -- 680 -- 780 --

490 -- 590 -- 690 -- 790 --

500 -- 600 -- 700 -- 800 --



WELL MW-15

BORING LOG AND WELL COMPLETION DIAGRAM

E:XYPL\OU 1&3_R1WI.,YS FIEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER, MW-15

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (fL above MSL): 1121.34

CASING ELEV (ft. above MSL): 1120.66

DRILLING SUMMARY

Traffic Box

_Ground Surface DATE COMPLETED: 2/26/94 to 2/27194

DRILLING COMPANY: Beylik

2 ff. DRILLING RIG TYPE: Air Percussion

TOTAL DEPTH DRILLED: 77 ft.

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 11 in.

TOTAL WELL DEPTH: 74 ft.

Casing --

BLANK CASING TYPE: Stainless Steel

BLANK CASING DIAMETER: 4 in.

12 ft. TOTAL BLANK CASING LENGTH: 24 ft.

Seal SCREEN TYPE: Stainless Steel

17 ft. SCREEN SLOT SIZE: 0.010-in.

Filter Pack --t_ SCREEN LENGTH: 50 ft.

19ff.

SUMP LENGTH: 5 ft.

PROTECTIVE CASING STICKUP: None

GROUT MATERIAL: Volclay

SEAL MATERIAL Bentonite

FILTER MATERIAL: #2/16 Sand

69 ff.

COMMENTS:

74ft.

: 77ff.

L:_s hared_eve,'yo n e_j pl2_bo re Iog_a sbuilt s_h allow.xls



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MW-15

PROJECT Jet Propulsion Laboratory DRILLING METHOD Dua]-wa]l air percussion

LOCATION Northeast Cornerof _JJ]dingYY SAMPLING METHOD 2 ]/Z' x 24" SpJJt'SpoonSampler
GEOLOGIST Bi]1 fbbJn SURFACE ELEVATION Approx. ii2! ft? ....... .'

DRILLING CO Bey]ik TOTAL OEPTH (ft) 77.0

DATE (start/finish) 02/26/94-02/27/94 DEPTH TO WATER (ft) 25.7 ft

n'

_ i cz _ o
'-_ 03: Lithologic Descr'iption

Well Sample _ _._._cz _._ or Completion No. _m r- andNotes4J _ 3: <_ __ m 4-_ 03
13.) ,_._o _:- o _j 03
Q (:[3 ;0 23

--0 il_I _ ,..... -- ASPHALT PAVEMENT (0.25 feet thick)
Traffic -- ; ):':':'raSp GRAVEL ROADBASE (0.25 - 0.50 feet)

. · · -

- ! Box ,'_ m ,'; c '.. POORLYGRADED SAND - 80% fine sand, 15%, o ...
',tjX. _.; o '.... medimumsand, 5% coarse sand, trace

"_ ''"' fines (nonplastic), maximum size coarse-2 I._ _ '_ --7- ]]i' sand; brown, moist; abundant mica.

) I ?'.·

-3 t , .....
, , i .:.'.-t t

-4 , _ .'.'.' Collected grab sample of cuttings at

-5 _ i ,.'·-.- 4feet (SC-01).-]'.' POORLY GRADEDSAND

_ _ '.'.' 90% fine sand, 5% medium angular to:E .]-'.' subangular sand, 5% angular to subangular
, o ..'.. coarse sand, trace fines (nonplastic),

-6 _ _ _ '.'- maximumsize coarse sand: light brown,
,v ? - dry., i 0 ...-

-8 i _oo No ]./_'.. St_' POORLYGRADEDSAND WITH GRAVEL AND
' . _ NA 0 · .. COBBLES· 40% medium subangular to

.]]] subangular to subrounded gravel, 20% -' coarse angular to subangular sand, 20%

,,_--e_ ?_ i '.'.' fine sand: maximumsize coarse gravel;....lO 4-inch " lightbrown,dry.
Stainless . _ '.'.'

Steel _ ,_ ' ' ..- ! 1 Blank . _ · Attempted to collect soil sample between

s'_) ! ..-., 8 and 9 feet. No recovery.
I.; ' F --

,' ,'i [
m/ / '.·'

- 13 / / _ Soii-3 mm ..., Collected soil sample (SOIL-3)
/_ /L _ - NA 0 O -.'.- at 13 - 13.5 feet.

_14 /I /I _ "./ / o._
/ / _ .'.
/i / _O '· .-

-15 ./ ,,: .,.,
/, /
I / m -.'..

- 16 / / .'.'. Attempted to collect soil sample
.- at 18 feet. No recovery./. / · ·.

- t7 - - _oC '. i POORLYGRADEDSAND WITH GRAVEL
· 03 ' · 35% fine sand, 20% coarse subangular to

' _ /_].'S'P subrounded gravel, 10%fine subangular to

" Z .'. - subrounded gravel, 15_ coarse angular to -- 18 " _ No NA O · ·
Recovery subrounded sand, 20% medium subangular(:_ .·'-

o , .].'.. to subrounded sand, trace fines -]
- 19 _o . . (nonplastic); maximumsize coarse gravel;

'" lightbrown,dry. ]
- 20 - ---] _ 5 '. Cobbies at 18 feet.



F_OSTER WHEELER ENVIRONMENTAL CORPOP, ATION
HW-15

PROJECT Jett_opu]sionLaboratory DRILLING METHO0 DuaJ-wal]8Jrpercussion
.... LOCATION NortheastCornerof BuildingIt SAMPLING METHOD 2 l/Z' x 24"Split SpoonSampler

GEOLOGIST 8J]1 Robin SURFACEELEVATION Approx.Yl2.l ft.._'
DRILLING CO geyJJk TOTAL DEPTH (ft) 77.0
DATE (start/finish) 02/26/94- 02/27/94 DEPTH TO WATER (ft) 25.7 ft

We1] Sample _ _ c_ _ __-' LithologicDescription
_..; ._ .m zz and Notes_'_ Completion No. E Jm_<_ m _° 0ocnr_

0J 0'3 ._ o
o '1_CO C.)

--20 i '..... '.'. SP Decreasing coarse sand and increasing
· . .].-.. fine sand·

--21 .. "' Attempted to collect soil samplebetweenL', -]".' 23 and 24 feet, no recovery.
' .m '.'.'

- 22 i ....m- .'-' POORLYGRADEDSAND '_

!"-']'i 60%fine sand,30%mediumsand, 10%finesubangular to subrounded gravel, trace
. -r- '-.' coarseangularto subangularsand,-23 I No '..'

'"1 ' ' I Recovery / NA D -.?... maximumsize fine gravel; light brown, dry.-24
_"_'GP BOULDERSANDCOBBLES

' o 0 Fine to coarse subangular to subroundea
o .ac gravel.

-25 'J _'o0!o or Encountered groundwater at approximately

-26 'i _ _o.0 25.7 feet. (Depth to water measuredat, --4 c_:o_ 13:56on2/28/94}.
· J _-00

I o.-.o<
....... 27 .I . .". sp

,j .... . ·

J ' ".'

-28 ' .... I' _ tx,/ .-.-. POORLYGRADEDSAND

(Dc i J .'.- 70%fine sand,20%mediumsand, 10%fine

.... 03 Sol'l-4 NA 0 W ' subangularto subroundedgravel, trace. .'. ,

-2g i .... _o Soil-5 NA 0 W . . coarse angular to subangular sand,
· -- _ .'. maximumsize fine gravel; light grayish

I - ' _, ·" brown,wet; abundant biotite.
-30 0.010- --'-_ ' §

inch Slot ,J. ..... · _ "."]'.. Collected soil samples"SOIL-4" andco ' "SOIL-5" from 28,5 to 29.0 feet and 29.0
- 31 4-inchSize' J' _- .'.']. to 29.5 feet, respectively. -

Steel : d .?.'
. . . .' __

-32 Screen .....] POORLYGRADEDSAND55%fine sand,40%mediumsand, 5%
· "". coarseangularto subangularsand,trace.-33 '.'- fine angular to subangular gravel, trace
. '"" fines (nonplastic); light brown,wet.

.'.-]m

-34 ' i ] .]....'".' Boulder at 34 feet.L -.'.-

- 35 j l /.'
i. '.'.'

-36 ']"" POORLYGRADEDSAND
' '"" 75%mediumsubangularto subrounded

-]".' sand, 20%coarse subangular to
-37 '-'.' subroundedsand,5% fine sand, trace fine-

. . .?.' gravel; maximumsize fine gravel; light
· -.'.- brown,wet.

-38 o
...... ?" As abovebutwithtracecoarse

' '.'i.' subangular[osubroundedgravel.
' -39 '.'.

· . ...

' i""

-40



FOSTER WHEELER ENVIRONMENTAL CORPORATIOi_
r MW-15 .....

PROJECT JetPropulsionLaboratory DRILLING METHOD Dua]-wa]]airpercussion

LOCATION NortheastCo/netofBuJ]din9Il SAMPLING METHOD £ t/Z'x 24"SpiltSpoonSamp]er

GEOLOGIST Bill Robin SURFACEELEVATION Approx.il2! ft.._'
DRILLING CO BeY]Jk TOTAL DEPTH (ft) 77.0 .......
DATE (start/finish) 02/26/94 - 02/27/94 DEPTH TO WATER fit) 25.7 fi

· _>,

u _ o
_ 0 E

Well Sample _i_ ____ _ _ _' LithOlogic Description
i- Completion No c_ ._ m o co-_ _ and Notes
c_ · (_ _i_ m _ co
0j o _° co -_ u0 -J con m U

--40 .,
· · -].:.sP

-4 1 As above...'.'

-4;) :]:'
!. '. ,

_. · .'.'.

-43 i. ..'.

-44 · WELLGRADEDSANDWITHGRAVEL· · SW
· . - ° 50% fine subangularto subroundedgravel,

' · 30%coarse subangularto subrounded
--45 · °° sand, 10%mediumsand, 10%fine sand,,-o..

· . . · trace fines (nonplastic), trace coarse
· subangular to subroundedgravel; maximum· '.-

-46 ,·---:. size coarse gravel; light brown,wet.
· .· Boulder at 46 feet.

-47 ' 2 ; ;.°"
·j ! .,'°. ,i

-48 I ' '; , ' "· .......'." Collected grab sampleof soil
c .' ·. cuttings at 46-49 feet.fO

' ' fl) · ·

-49 ho · ".
·o.·

-50 O.OiO- ; §
inch Slot -J ' ·-·
Size, I . _ ..·.

-51 4- nch t', sP
Stainless ! . 5 - ·
Steel L' ,,m'-5 ;) Screen · I · POORLYGRADEOSAND

I.. 70%mediumsubangularto subroundedsand, 20%coarse subangularto
-53 '. I I .].'.' subrounded sand,10%fine sand, trace

.m fines (nonplastic), trace fine to coarse
· ]:..:::i- ' subrounded to well rouned gravel; maximum

--54 _ I size coarse gravel; light brown,wet.
I , ,.-..

· .]'..

-,55 " '.']-] POORLYGRADEDSAND
45%fine sand, 40%mediumsand,10%

· ]]]' coarse subangluarsand,5%fine to
-56 -

'.'.'... coarse gravel; maximumsize coarsei.
· , gravel;lightbrown;wet. '

°'.'

-58 - ' .'.' '"
· ,]'°°

1

-59 :I , '""
.]o'o'

-60 ': "' _ '........'



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MW-15

PROJECT Jet _opulsionLaboratory DRILLING METHO0 Dual,al] air percussion
LOCATION NortheastCornerof Buildingii SAMPLING METHOD2 1/2' x 24" Sp]it SpoonSample/,

..... GEOLOGIST Bill Robin SURFACEELEVATION Approx.il2! fb,"
DRILLING CO _yjJk TOTALDEPTH (ft) 77.0
DATE (start/finish) 02/26/94- 02/27/94 DEPTH TO WATER (ft) 25.7 ft

· ;>.
>,

Well Sample _ _ _cz_ co_ Lithologic Description
_" .2 .2 0Completion No. E m _ andNotes

oJ ,-_ o o _J 03
0 CD 0

-60 .:_.].sP
-61 .-----

.::_Sp I POORLY GRADEDSANO WITH GRAVEL- ----- . 40%mediumsand,30%fine angular to
· -- '-" subangulargravel, 20%fine sand, 10%

-62 .-- .'.']'] coarse angular to subangularsand, trace
· _ · -.-. coarse subroundedgravel, trace fines
· --_--r. .'.". (nonplastic); maximumsize coarse gravel;-63 --.
· -]_sP light brown,wet.
.]._-.. . .-.-64 .·.

-65 O.OIO---- _ "' iinchSlot --.' '"'-
Size, -- 'J .]-',

-66 4-inch .'----.-i ..-.
Stainless _--. .?.Steel _ . ·, ¢.

-67 Screen _. rD .'.- POORLYGRADEDSANDo3 80%finesand,20%mediumsubangularto
.i--- _ '_']' subroundedsand,tracecoarse

-68 'J:--. _u ].'.- subangularsand, trace fines (nonplastic):-· -- ,-- .-.- maximum size coarse sand; brown,wet.
. '----' , o ....-69 ·_----. -' i(13i

.].'.-
-70 d .'.-

Z .].'.-
,.'*

-7t ./..
*.'.-

-7'0 ']"" POORLYGRADEDSAND
· '-

--_--e 90%fine sand, I0%mediumsand, trace
4-inch ']".' fines (nonplastic);maximumsize medium !

-73 Stainless '.'.' sand;brown,wet. i
Steel .].'..Blank

' ' i-74 - - _' ']'"' i
· ' , -.'*

-75 '.'·. .]'.'
- . '-

· · .]'.

-76 "' ' ." 0 W '.'.' Collected grab sampleof soil cuttings
-. ·. '. .?.' at 76 feet (SC-OI).

-77 '" ' '" _' '"'.... POORLYGRADEDSAND
60%fine sand,30%mediumsand,10%

' coarse sand, trace fines (nonplastic)
-78 ,_ trace fine subangularto subrounded

gravel; maxiumumsize fine gravel; light
brown,wet.

-79
Bottom of boring at77 feet. i

-80



WELL MW-16

BORING LOG AND WELL COMPLETION DIAGRAM
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WELL CONSTRUCTION LOG

WELL NUMBER: MW-16

,,_ , WELL TYPE: Shallow Groundwater MonitoringWell

SURFACE ELEV (ff. above MSL): 1236.66

CASING ELEV (ft. above MSL): 1236.27

DRILLING SUMMARY

Traffic Box

_Ground Surface DATE COMPLETED: 2/28/94 to 3/19/94Ir

DRILLING COMPANY: Beylik

2 ft. DRILLING RIG TYPE: Air Percussion

TOTAL DEPTH DR[LLED: 287 ff.

Borehole

Grout CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 11 in.

TOTAL WELL DEPTH: 285 ft.

Casing --

BLANK CASING TYPE: Sch 80 PVC

BLANK CASING DIAMETER: 4.5 in.

221 ft. TOTAL BLANK CASING LENGTH: 235 ff.

Seal SCREEN TYPE: Stainless Steel

225 ft, SCREEN SLOT SIZE: 0.01O-in.

Filter Pack - _ SCREEN LENGTH: 50 ft.

230 ft,

SUMP LENGTH: 5 ft.

Screen

PROTECTIVE CASING STICKUP: None

GROUT MATERIAL: Volclay

SEAL MATERIAL Bentonite

FILTER MATERIAL: #2/16 Sand

280 ft.

Sum COMMENTS:

285 ftc,

287 ft.

L:_hared_veryone_jp!2_borelog'uasbuilts_shafiow.xls



FOSTER WHEELER ENVIRONMENTALCORPORATION
Monitoring Well 16

PROJECT Jet PropulsionLaboratory DRILLING METHOD Dual-wall air percussion

LOCATION North of Building t38 SAMPLING METHOD 2 l/Z' x 24" Sp]Jt SpoonSa_pjep--

GEOLOGIST Bi]l Robin/Sara/_av SURFACE ELEVATION /¢proxJmateJy1238 feet.

DRILLING CO Beylik TOTAL DEPTH (ft.) 287 ......

DATE (start/finish) 0P/28/94- 03/]£/£4 DEPTH TO WATER (ft) 234

n Q_O E_
Well Sample _ m n: _ -¢ '_ >- Lithologic Descr'iption

f- and Notes
r-_j Completion No. E m < -_ o3Q. rD
Da u3 o>_- c ._Eb _ O O ..JCO O ]::)

-0 Traffic __I_iI _m _--........... ASPHALTPAVEMENT{0.25 feet thick)

b -. .- SP GRAVELROAOBASE(0.25 - 0.50 feet)
- t Box i! oc -. · POORLYGRADED SAND. 90% fine sand,

i_., ,_ u 10%mediumsubangular to subrounded

_ . sand, trace coarse subrounded sand,-2 _, I " trace nonplastic fines; maximumsize
J; J, i . · coarse s'and; brown, moist.

?
,91 "'-4 ? '.

.5 I ) --

-..
--6 ! ''

) i [

--7 _i _ Collected soil sample "SOIL-OS" at -i B 9.0to9.5feet.
m 8

,/
(1

'vi ' SH SILTYSAND.50%fines,rapid dilatency,

-9 ,9 soi,:oeiiNA o . low plasticity, low toughness, 30% finesand, 10%medium sand, 10%coarse

'i i :E. subangular sand, trace fine to coarse- 10 4 I/2- ; --o _ i o subangular to subrounded gravel; brown, -· _ moist, maximumsize coarse gravel.

inch '_)m 'ESchedule I_ _o
- 1 1 80 PVC ! ' _ ,_'"' S--P

Casing _ _ m>. .'"'
-12 ; / _ .'." Collected grab sample of soil cuttings

- .' at 12feet "'SC-O2"(tags 0065andO
!, i > '-'.' 0066).

_13 - ..

I

- 14 !n n ] POORLYGRADEDSAND.90%finesand,
Y V ' '_ I0% mediumsubangular to subrounded

· sand; maximumsize medium sand; brown;

-15 _ _ '-.' moist.

_) 0 .'/_.-; _'_ POORLYGRADED SAND WITH GRAVEL.· . 50% fine sand, 20% medium angular to7 7.
·" '. · subangular sand, 15%coarse subangular

_) h " " to subrounded sand, 10% fine subrounded- 18 - ,v __ .. . gravel, 5% coarse subangular to
· . subrounded gravel; maximumsize coarse

_) . · gravel; trace nonplastic fines; light brown,, dry.-29 · .-

! D SDilL07 I1 NA 0 D ·" ' Collectd soil sample "SOIL-7" at
, I ', ,*

-20 -'-- '_ 19.0 to 19.5 feet. _ ' _'



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringNell16

PROJECT Jet Propulsion Laboratory DRILLING METHOD Dual-vall air percussion

LOCATION Northof Building138 SAHPLING METHOD 2 J/Z'x 24" SplitSpoonSampler

GEOLOGIST BillRobin/Sara Arav SURFACE ELEVATION ApproximatelyI2Z36feet.

E)RILLING CO Beylik TOTAL DEPTH (ft) 287

DATE (stapt/finish) 02/28/94- 03/I9/94 DEPTH TO WATER (ft) 234

Well LithologicDescription
Comp]etion andNotes

POORLYGRADED SAND. 70% fine sand, 20%
medium subangular to well rounded sand,
10% coarse subangular to subrounded
sand, trace fine subrounded flat gravel;
maximumsize fine gravel; light brown, dry.

Collected soil sample "SOIL-08"
at 28.0 to 28.5 feet.

,/

,q
r-.

c.9

o_ WELL GRADED SAND WITH GRAVEL
-_ 50% fine to coarse subrounded gravel,
o 25% coarse angular to subangular sand,

4 I/2- _ 15%medium angular to subangular sand,
o_ IO._ fine sand; maxium size coarse gravel;inch m

Schedule >. light brown, dry,
80PVC -_
Casing __u0

POORLYGRADED SAND WITH SILT. 50% fine
50% fine sand, 25% medium subrounded
sand, 15%coarse subangular to '
subrounded, sand, I0% nonplastic fines,
trace fine gravel; maxium size fine gravel;
brown; moist.

Encountered boulders and cobbies at
39 feet.

I
, [



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 16

PROJECT JetPnopu]sJonLaboratory DRILLING METHOD Dual-wallairpercussion

LOCATION Northof Building138 SAMPLING METHOD 2 J/2"x 24"SplitSpoonSampler

GEOLOGIST Bill Robin/ Sara Arav SURFACE ELEVATION ,_pproximatelyYE36 feet. .

DRILLING CO BeylJk TOTAL DEPTH (ft) 287 .....

DATE (start/finish) 02/28/94- 03/]9/g4 DEPTH TO HATER (ft) 234

_ LithoZogicDescriptionWell Samplec_x -- o

_-_ Completion No. E _ .m m andNotes
iD_ ,o ¢ 'LO4JCD

O m 0 ]3

-,0 F i
-41 _ L_) .']]]].. As above but with abundant fine

!_ grained hornblend.-42 _ '"]']
:.]]

-43 _ _) -i".' Encountered boulders and cobbles at
..'..

_ -9 .].].. 43feet.
44

In _;. "' POORLYGRADEDSAND· 40% fine sand,
·!_ .]".' 40%mediumsubangularto subrounded.V

'.'.' sand, 20% coarse subangular to

-45 [_) _) .].'.' subroundedsand,trace fine subrounded· .... to well rounded gravel; maximum size fine
· . gravel; light brown, moist; abundant fine

- 46 iV.f_ )_ '.'' to medium hornblend.
-.'.,

- '.i' ·.

'47 ;9 .9 .'.J.."._' POORLYGRADEDSAND WITH GRAVEL

I_ · . 30% fine subrounded gravel, 40% medium
'-'- subrounded sand, 20% fine sand, IO% .......

--48 _) _. .'.']'] coarse subangular to subrounded sand,_ ..'. trace coarse subroundedgravel, trace

_) _) '- '." nonplastic fines; maximum size coarseo '·'.*]- gravel; brown,moist.-49

9· O ' -".".

r-50 4 1/2- : _ :'..·Qj .'

inch 19! 9 m ...
Schedule _, ·fO ·· .-5 t 80 PVC i -- '. ·
Casing _ !_) o '- ·.

'...

-5; 2 _ .]'.' Collected grab sample of soil

.-_ cuttings between 48 and 52 feet "$6-02"_' (tags 0077 and 0078%

-53 ! .....',.

-54 ! 0 .'.

.].'.'

-55 _) _ '"-' POORLYGRADEDSAND. 50% fine sand,
' .]'.' 35% medium subangular to subrounded

-56 _ _ ','.' sand, 10%coarse subangular to· .?.. subroundedsand,5%nonplasticfines;

,_) .:."'"'.. maximumsize coarse sand; brown; moist.-57
- '.,

? :
-. ..<i -:

-59 9 _ '"""
, -.<i .........

-60 r_ n .'



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well16

PROJECT Jet Ppopu]sJonLab_atory DRILLING HETI-71OD.Oual-wallair percussion
LOCATION _rth of Building138 SAMPLING METHOD2 I/Z' x 24" Split'SpoenSalTier --

'GEOLOGIST Bill I_bin /Sara/cay SURFACEELEVATION 4oproximateJyI236 feet.
DRILLING CO Beylik TOTAL DEPTH {ft) 287
DATE (start/finish) 02/28/94- 03/]9/94 DEPTH TO WATER (ft) 234

· >.;
U :>- 0

_- _ woe_ _ > LithologicDescription
Well Sample_ ._m o m

-¢r-n Completion NO. 03_o_> _ dC .,_o'_n-¢¢' 03 and Notes(3.) "'tO _J' 03
O m (.2

-6o _ ,vi -.'.-sP

-1

t ,t '..-'- ' As above.

-63 " ' As above but with abundant fine
to mediumhornblend._; .

_64 ,

g _ ;00;' GP BOULDERSsubanguiarANOsand.COBBLES.With25%coarseo.. _{
-65 Od

_) _ _.-_(
tgO.0

-66 g _ t": SP

-67 i .:
-68 _ _ ; l-.' "' POORLYGRADEDSAND· 70%fine sand,

._ ". 30% medium angular to subangular sand,

-69 _ _ o ,. · trace coarse subangular sand: maximumi.' . size coarse sand; trace fine to coarse
.= r .' ' subangular to subroundedgravel; brown,
o -. - moist:abundantfinehornblend.

· . .'- 70 4 I/2- = c '.
inch _ _Schedule >. '- -'

- 71 80PVC m
Casing _ t _ " '

I > . .

- 72 _} _ 2 .. .. As above.
· . .

-73 _
SM SILTY SAND. 80% fine sand; 20% fines,

rapid dilatency, mediumplasticity, Iow -- 74 _ I toughness; trace coarse subangularsand,
trace fine to coarse subroundedgravel;

· · brown, moist; (heaving sands noted during-' 75 '_ _, I- drilling)·

-76 '_; _,

91 _9

-77 !_) .I_
_78

) , i
As above but with 10%medium

n subangular to subrounded sand.
I 80



FOSTER WHEELER ENVIRONMENTAL CORPORATIO!_

MonitoringWell16 _ --
PROJECTJet PropulsionLaboratory DRILLING HETI-K)D Dual.all air percussion

LOCATION North of Dui]ding t38 SANPLING HETHOD £ l/Z' x 24" Sp]it SpoonSa_p]er

GEOLOGIST Bi]] _bin /Sara k'av SURFACE ELEVATION _oproxJmate]yt2_36feet. ' .....

DRILLING CO Beylik TOTAL DEPTH (ft) 287

DATE (start/finish) 02/28/94- 03/19/94 DEPTH TO WATER (ft) 234

_ _o
Well Sample _ _ _ g _ Lithologic Description

4Jr- Completion No. _ <_ '"' _¢- oD and Notes
0 0 J Or)

0 m C) :::)

_ 8 0 ,_F--; s.
-_, ,_ _
-_ ,__,
-83

-84 ,_) I_ i! As above.

-86 ._
I-

-_7 iP ?
-88 I . i-i 2,I' 1 ._

p _ = sPi-89 om POORLYGRADEDSAND.I00%finesand,
i' ._ trace nonplastic fines, trace coarse

' -.; o subrounded to well rounded sand; maximum
-90 4 I/2- -- ¼--- J _ I size coarse sand; brown, moist.

inch 0 rn
Schedule ! J >.

-91 80PVC _o
Casing O

-92 " >
_ t· )

-_ _ i.
-94 ? .t POORLY GRADEDSAND. 95% tine sand,

' J 5% medium subrounded sand, trace coarse

_) t' sand; maximumsize coarse sand; light- 95 . i_ brown, moist.

-9_ ? _ POORLYGRAO_OSAND._0_fine
t sand, 20% medium subangular to

-97 . i subrounded sand, 10%coarse angular tosubangular sand, I0% fine subrounded

!j gravel, trace coarse subangular gravel;
maximumsize coarse gravel; light grayish

' brown; moist.

-_ ? _i
, i

- lO0 b___ _ ___ ......



FOSTER WHEELER ENVIRONMENTAL CORPORATIOn
MonitoringWell16

PRO,JECT Jet Ppopu]sionLab¢atory DRILLING METHOD Dual,vail air percussion

LOCATION North of Building 138 SAMPLING METHOD £ ]/Z' x £4" Split _poonSa/rpler

-'_ GEOLOGIST Bi]i Robin/ Sara_av SURFACE ELEVATION /¢_noximate]y]_6 feet.

DRILLING CO Bey]Jk TOTAL OEPTH (ft) 287

DATE (stant/f/nish) 02/28/94- 03/19/94 DEPTH TO WATER (ft) 234

Well Lithologic Description
Completion andNotes

Encountered cobbles at IO2 feet.

POORLY GRADED SAND. 65% fine
sand, 30% mediumsubrounded sand, 5%
coase subangular to subrounded sand,
trace fine subrounded gravel;maximum
size line gravel; grayish brown.

Collected grab sample of
soil cuttings "SC-02" between 106 and
108 feet (tags 0079 and 0080).

Asabove.

._ Encountered cobbles at 108.5 feet.

.c
CD

c
O

4 I/2- _ POORLYGRADEDSAND. 50% medium
inch m subangular to subrounded sand, 45%fine
Schedule >- sand, 5% coarse subangular to
80 PVC fo subrounded sand, trace fine to coarse

o subroundedgravel;maximumsizecoarseCasing
> gravel; grayish brown, moist.

SILTY SAND. 75%fine sand, 15%
fines, 10%mediumsubangular sand, fines
have slow dilatency, mediumplasticity, Iow
to medium toughness, Iow dry strength;
maximumsize mediumsand; brown, moist.

As above but with trace coarse
angular sand.

' SILTY SAND. 70% fine sand, 30%
fines, fnes have rapid dilatency, medium
plasticity, Iow toughness; brown; moist.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well16'

PROJECT Jet PropulsionLaboratory DRILLING METI_O Dual-wal] air percussion

LOCATION NorthofBuilding 138 SAMPLING METHOD 2 Y/Z'x 24"Split _poonSampler

GEOLOGIST BillRobin/ Sara/may SURFACE ELEVATION 4oproximately1298feet.

DRILLING CO Beylik TOTAL DEPTH (ft) 287

DATE (start/finish) 02/28/£4-03/1£/£4 DEPTH TO WATER (ft) 234

r
Well Sample _ _ _ o _ _ Lithologic Description

Completion No. _ _ _ .m m o co-_ _ andNotes

8 co _ c .-, o_'_ 0 0 _J (/3

o rn ui

- 12C V _ SMSILTYSAND.40%mediumsubangular
Ji sand,40%tinesand,20%fines,trace
p _ coarsesubangularto subroundedsand,- 121 trace fine subrounded gravel; maximum

-, size fine gravel; brown; dry.

-123

- 124

P
- 125 _) ",[_ SP POORLYGRADEDSAND. 70% fine sand,· . 20% medium subangular to subrounded

· . sand, 10%coarse subangular to

- 126 _ g ... subrounded sand, trace fine subangular.. flat gravel, trace nonplastic fines;
maximum size fine gravel; brown, dry.

- 27 ::
9 r_

128
_. '. Asabovebutinceasein fine . ......_ '.. to coarse subangular flat gravel.

-129 _) o
QJ

· . ?-

-- 130 4 I/2- = c POORLYGRADEDSAND. 50% medium
_J

inch _) ? m sand,30%finesand,10%angulartoSchedule j . >. subrounded coarse sand, 10%fine to
-- 131 80 PVC _rD coarse subangular to subrounded gravel, -

_) _) _ trace nonplastic fines: maximumsizeCasing A .. o
· - > coarse gravel: gravel is flat to flat and

-- 132 _ _1 elongated: light brown, dry.
· _' POORLYGRADEDSAND50%fine

- 133 h h sand, 45% mediumsubangular to
v subrounded sand, 5% coarse subangular
' ' to subrounded sand: maximumsize coarse

.134 _ ? .. sand;lightbrown,dry.

135 _ ? '" As above but with trace fine
subrounded gravel.h [1

- 136 _ v Encountered cobbles at 136 feet.

? ...
- 137 -. As above.

g D -..
I- I.

- 1;38 V_ _m -vO'T'-._''GP POORLYGRADEDGRAVELWITHSAND60_ fine subrounded gravel: 10% coarse
· o...,_( subrounded gravel, 30% coarse .

- 139 h h AD.0 subangular to subrounded sand, trace
v v o .¢< fine sand; maximumsize coarse gravel;

· - 140 r_ r_ _AO.O light brown, dry.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Nell 16

PROJECT Jet PropulsionLaboratory DRTLLING HETI£1ODDua]-wal] air percussion
LOCATION North of BuiJding138 SAMPLING METHOD 2 l/Z' x 24" Split'Spoon SampJer

GEOLOGIST BJ]] Robin/ Sara_av SURFACE ELEVATION Approximate]},JN feet.

DRILLING CO Bey]Jk TOTAL DEPTH [ft) 287

DATE (start/finish) 02/28/94- 03/t9/£4 DEPTH TO WATER (fL) 234

Nell LithologicDescription
Completion andNotes

As above.

POORLY GRADED SAND. 60% medium
subangular to subrounded sand, 20% fine
sand, 20% coarse angular to subrounded
sand, trace fine subrounded gravel;
maximumsize fine gravel; light brown, dry.

POORLY GRADED SAND. 50% fine
sand, 40% medium subangular sand, 10%
coarse sand; trace nonplastic fines;
maximum size coarse sand; light brown,
dry.

-- POORLYGRADEDGRAVEL. 60% fine
._ subangular to subrounded gravel, 15%
o coarse subangular to subrounded gravel,

20% coarse subangular to subrounded
._ sand, 5% medium sand, trace fine sand;
o 'maximumsize coarse gravel; light brown,
'_ dry.4 I/2-

inch m
Schedule >.

m -- POORLYGRADEDSAND. 80% medium80PVC
Casing -5 subangular to subrounded sand, 20% fine

> sand, trace coarse subangular to
subrounded sand, trace fine subrounded
gravel; maximumsize fine gravel; trace
nonplastic fines; light brown, dry.

Encountered gravel at 153 feet.

POORLYGRADEDSAND. 75% fine
sand, 20% medium angular to subrounded
sand, 5% coarse angular sand, trace fine
gravel; maximumsize fine gravel; light
brown, dry.

-- Encountered cobbles at 156 feet.

WELL GRADED SAND. 40% coarse
angluar to subangular sand, 30% medium
angular to subangular sand, 20% fine
sand, 10%fine subangular to subrounded

. gravel, trace coarse subrounded gravel,
trace nonplastic fines; maximumsize
coarse gravel; light brown, dry.

Collected grab sample of soil
cuttings "SC-02" between 154 and 156

', feet. ..



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell16

PROJECT Jet PropulsionLaboratory DRILLING METHOD Dual-wail air percussion
LOCATION North of Building Y38 SAMPLING METHOD 2 1/2" x 24" Split _ooonSamp]er <

GEOLOGIST DH] P_bin / Sara l_av SURFACE ELEVATION Approximatelyt_t6 feet.

DRILLING CO Bey]Jk TOTAL DEPTH (ft) 287

DATE (start/finish) 02/28/94- 03/t9/94 DEPTH TO WATER (ft) 234

(_ '1 Ev O

Well Sample i-_ ._. _ _ _ _ >- Lithologic Description
,_ ._ o.r-i

r Completion No. m _ _: m andNotes
,-_ 0 0 J U3

O CD U D

-160 _--_ :"!'::]]: SP POORLYGRADEDSAND. 35%medium
· subangularto subroundedsand,30%fine

sand, 20% coarse subrounded sand, 10%
- 161 _ _ .·.'].' fine to coarse subrounded gravel, 5%

) -" nonplastic fines; maximumsize coarse

- '162 i i I_. I ·*.' 'I. gravel; brown, moist·

- 63 '::'
:.'.- As above but with trace fine to

_) .-.. coarse gravel.

-167 ,9 ? -:-'
9 '%

_'_'GW WELLGRADEDGRAVEL WITH SAND,
- 168 _; ._ 0 0 COBBLES AND BOULDERS. 40% coarse

? '- _-'._( subangular to subrounded gravel, 30%fineo 0.0 subangularto subroundedgravel,20%.169 ; ,J

i_ _ _ .,,c coarse subangular sand, 5% medium
· E i ' 0 0o subangularsand,trace finesand;

.... _' '.,_( abundant coarse to medium grained white -
-- 170 4 I/2- -- =--_D _ .0.0 plagioclase; light gray brown, dry.

inch [) 2.'.,;(
Schedule J >' '.0.0i 171 80PVC .I ro

Casing ! .9 _ __<o :0.0
- _; > _.-o(

:o0· " { _.t,_< As above.

-173 ! _ i 0.0
I D, *. _(

· i .oo

. i74 ! _ i _-'._<· ., , '_,0o.
_) ._) : '.'.' SP POORLYGRADEDSAND. 80% coarse· .. subangular to subrounded sand, 20%175
.... _i ·. medium subangular to subrounded sand,

D i_ ; ".,' trace fine angular to subangular gravel;- 176 .]' .' maximumsize fine gravel; light gray brown,-
'.'.' moist; abundant k-feldspar and

i_ .'.'- plagioclase as coarse and mediumsand·
I_i77 ?. _q '.'.'

- :178 ' [9 .'." WELL GRADED GRAVEL WITH SAND· 50% coarse subangular to subrounded
· ), -k ,_;. GW gravel, 30% fine subangular to subrounded!.' iO.O -

- :179 _) 'L_) _.._< gravel, 20% coarse subangular to
,' I; .o.0 subrounded sand, trace medium sand;

· - :180 r_ _ 2 ',¢ maximumsize coarse gravel; light gray "· -- · _p_ brown, dry.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI

HonitoringNell16 ---
PROJECTJet Prqoulsion Lab_"atory DRILLING METHOD ¢ual-wall air percussion
LOCATION North of 8UjJdJngJ38 SAMPLING METHOD £ l/Z' x £4" SpJJtSpoonSampJeF

" GEOLOGIST 8i11 Robin / _ra 4_av SURFACE ELEVATION _oproximatelyI2S6 feet.

DRILLING CO BeyJJk TOTAL DEPTH fit) 287

DATE (start/finish) 02/28/94- 03/19/£4 DEPTH TO WATER (ft) 234

_>.
0

Nell Sample _ _3 cz E_ cz _ _ >' Litho]ogic Description
z: Completion No. _ _ -- ._ ._ r-° co and Notes

"_ 0 0 _j (,3
O CD C.)

_ __ SpI''. POORLY GRADEDSAND WITH GRAVEL
_8o R ...>'., 80% fine to coarse sand, 20%fine gravel.i I

-- !8! 0 p i ':'-'_;'Gp POORLYGRADEDGRAVELWITH SAND
I i ,OD; 60% fine angular to subrounded gravel,

- 182 I ! o..._¢ lO_ coarse subangular to subrounded flatSP gravel, 30% coarse subangular to
· _ ' .'· subrounded sand, trace mediumsand,

- 183 ' trace nonplastic fines; maximumsize

_) 0 .,:._' SE. coarse gravel; light brown, dry; abundant
SN k-feldspar and plagioclase.

-i84 _ POORLYGRADEDSAND. 40% coarse

_) 0 subangular to subrounded sand, 40% fine
sand, 10%mediumsand, I0% fine angular]

- 185 .' to well rounded gravel, trace coarse

_1 0 subangular to subrounded gravel, trace_, nonplastic fines; maximumsize coarse
- 186

_! gravel: light gray brown, dry: abundanthornblend as fine and medium sand,
abundant k-feldspar and plagioclase as

- 187 _ _) :. coarse sand and fine gravel·
I ),

'; ._ Approximately 80% fine to medium,poorly
· POORLYGRADEDSANDWITH SILT

_ _.8c _ '- graded subangular sand; approximately

i 10-15%nonplastic fines, approximately

_ " 5-10% fine to coarse subangular gravel;
c-

O brown; slightly moist·
- igc 4 I/2- _ --0 '_ -. .

inch ! m '.
Schedule >. '- '

- 191 80 PVC i m

Casing _ i_ _ "' _ ''.
;>

i !>.

"/ _ POORLYGRADEDSAND WITH SILT
' _" SM AND GRAVEL. Approximately 15-80% fine

;_V i '" tO mediumpoorly graded subangular to- 194 " angular sand, approximately 5-10_

ili '. nonplastic fines, 15-20% fine to medium
: '- subangular gravel; light brown, moist; no

:195 .. odor; trace cobbies.

- 196 ' Difficult drilling, encountered a:' large boulder from 196 to 202 feet.

-197 : J

-198 i '

-t9g i.'.
Co,_ct_dgrabsampleof cuttings, i " "SC-02" at 200 feet.

- 20(] _ c , r.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI_
Monitoring Well 16

PROJECT Jet PropuZsYonLaboratory DRILLING NETI-/OD _alwca]] air percussion

LOCATION North of _Jilding Y38 SAMPLING METHOD 2 J/2" x 24" Split SpoonSampler

GEOLOGIST Bill Robin/Sara Arav SURFACE ELEVATION _op/'oximatelyk_36 feet.

DRILLING CO Beylik TOTAL DEPTH (ft) 287

DATE (start/finish) 02/28/94- 03/I9/94 DEPTH TO WATER (ft) 234

>l ---5
O) .O

Well Sample _ __ _ o e_ _- LJthologic Description
Completion No. _-- _ _ o _oz: and Notes

_ _o_ _ O_o ._
O CO O · 2:)

-2oo ;r--;l - __ Asabove.l/ /_
SM

-201
I

. : , '.

!i!
!p m ,! J

_203 '_.;'

-204

i

-205 4 I/;_- _ ---'
?n _V POORLYGRADEDSAND WITH SILTinch Approximately 85_ fine (o mediumpoorly

Schedule ''- graded subangular sand; approximately
-2061 80 PVC _ _ 15%nonplastic fines; trace gravel; no

207 Casing ' _'..; odor.- _ ?
9

i

J 2 0 _ " Encountered cobbles from 207 to
? " .-_- 209 feet. Difficult drilling.

_20c I_ _
(1)

_ ._ -.
0

-21C ;-- , _ '
· ¢rl -.

; ); >-
, (13 '.

-21_ !_) _ __o3; ::>. .. .

-212 ._) ._! As above.
);; )I

_ 2 _ _ %'
; '; '. SM\

-214 _i. _ :'. POORLYGRAOEOSANDWITHSILTANO
I GRAVEL.Approximately80%fine to

{'l _ '- mediumpoorly graded subangular sand;
-215 4-inch --) "-'_ .v approximately 15%nonplastic fines;d

'!Stainless ;.. .. approximately 5% fine to medium

Steel _ . . subangular to angular gravel; brown, no
-216 Blank ,.i ' .. odor, slightly moist.

-21_ [9 _) ....

-218 ' _; _ "'

- ' _ ' - As above.

-'-2201 __n m



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell16

PROJECT Jet _opu]sJon Laboratory DRILLING METI_IOD Dual_al] air percussion

LOCATION North of Building 138 SAMPLING METHOD 2 L/2" x 24" Spilt SpoonSairp]¢
GEOLOGIST BJl] Robin/ Sara _av SURFACE ELEVATION 4Ol_OXjmate]yL23_feet.

DRILLING CO BeylJk TOTAL DEPTH (ft) 287

DATE (start/finish) 02/28/94- 03/]9/94 DEPTH TO WATER (ft) 234 ..

Well Lithologic Description
Completion andNotes

U

._ As above.

rn

oJ

_ >
t._

oJ

t-
o

E
IlJ

4-inch '_ POORLYGRADEDSANDWITHSILT
Stainless AND GRAVEL. Approximately 25% fine,
Steel 30% medium,30% coarse sand, poorly
Blank graded, subrounded, subangular to

angular; 10-15% nonplastic fines; trace to
5% fine subangular to angular gravel; dry,
no odor.

Difficult drilling between 229 and
231 feet. Granitic rock chips in Cuttings.

C
_0
(/3

c-
o
..J

(%1

o Encountered groundwater at 234 feet.Z

O.OlO-
inch Slot
Size,
4-inch
Stainless
Steel
Screen

m, , As above - difficult drilling,
granitic rock chips in cuttings,

i I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well16

PROJECT Jet PropulsionLab_ator7 DRILLING. METI_D Dual-wall air percussion

LOCATION North of Building t38 SAMPLING METHOD £ I/Z' x 24" Split 'SpoonSampler '

GEOLOGIST Bill Robin/ Sara/_av SURFACE ELEVATION _oproximately 1236 feet.
DRILLING CO BeylJk TOTAL DEPTH (ft) 287

DATE (start/finish) 02/28/94- 03/i9/94 DEPTH TO WATER (ft) 234 i

OJi I r'_ QJ 0 E
4JWell Sample _ u_ cz _ _- Lithologic Description
._ Cf)Complet ion No. cz _ ._ o*_ _ _i _ andNotes

_o,g_ _°_' .¢-I rj
Q.) 0 0 _ (/)
t2] ag C) =)

-240
· J- SPAsabove.

" I sM
-241

L:
- 242: !. Difficultdrilling,

m.. graniticrockchipsincuttings

_243

".: '] ,' s_
-2441 j.' SILTYSAND.Approximately75%

'. j. fine to coarse poorly graded and
subrounded sand; approximately 20-25%

-245J : :' fines with Iow plasticity, Iow toughness;
I ,. approximately 5% to trace fine to medium

.' . . subangular to subrounded gravel: brown,
-246 ' wet.

', ',

-247 -......

-24_ '.' ;.i, 'o· C:JR7
".! %i 03 . '

-24c .'1 .i _

] :t '
': .I _ l-

C As above.250 0.010 ; .I o
-inch ·' '._ ..J , Collected grab sample of soil cuttings
SlotSize, · (o ("SC-02")at 250feet·

25 1 4-inch ,·' ' '_{%1

Stainless o

Steel ·] z
-252 Screen ".i

-]
125 _

1

': ii :. sM· ·m !-_

-25_ .] · 1 .':. POORLYGRADEDSANDWITHSILTAND

. ]i GRAVEL· Approximately 75% fine to- .-j coarse, poorly graded subangular sand;255 i -, " approximately 10%nonplastic fines;
-i " -. approximately 15%fine gravel. Difficult
,'ij ;' drilling.

-25e .:/
/

, I .. ·

:1 ',
-257 .'_

] ] · ·
,i

- 25E '" ' _ '":i · ' ' Encountered a boulder
.' at 258 to 259 feet.

_25 c · ,.i'

I-

- 260 I'



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Honitori'ng"W'eii16 ....

PROJECT Jet l_opu]sionLaboratory DRILLING HETHi)D Dual.al] air percussion
LOCATION Northof Building]38 SAMPLINGMETHOD2 I/2" x 24"Split SpoonSampJer -
GEOLOGIST N1] Robin/Sara lz'av SURFACEELEVATION 4oproxJmately1276feet.
DRILLING CO Bey]Jk TOTAL DEPTH (ft) 287
DATE (start/finish) 02./'28/94-03/1£/£4 DEPTHTOWATER (ft) 234

· >,

_ >- Lithologic DescriptionWe]] SampleI _ ._ o o_·: Completion No. _ ._ z: andNotes

n m 0

-260 ' SPAsabove·
SM

-261 i. --

- 262 --" I' -----i '

-263 ' --
l --

-264 _.___ !

-265

-266
G_NP POORLY GRADED GRAVEL WITH SILT AND.', ;" _ '_ SAND. Approximately30%mediumto

.__r. 3_ coarse subroundedand poorly graded
--267 .'1 cC sand, approximately ;0%nonplastic fines,

.... i . _ appoximately60% fine to coarse
subangular to subroundedgravel; light

-268 .. i c(] brown.
-- _ 3
-- c CO

-269 --.' co _ f
c o

' _ _.f
-270 O.OlO- --- -.e- - c _ 0 Difficult drilling, granitic rock__'; 0

inch Slot -J I( C chips in soil cuttings.
Size, ]I _ _

-271 4-inch ----.-i _ >.(Stainless _- o
Steel z F(

-272 Screen o. [
--- _'.c:2

O.

-273 _( C
'----' DJ

-274 _,- o.
_(C

· --. 0

-275 r(
o £

· ·. _'._j
-276 .-- . o

'--' F( _
· ----'- o.:_

-277 "----" _:(,C As above.

· _(C
-278 . -- o-- F( _ Collected grab sample

__'1 o C of soil cuttings ("SC-02") at 278 feet.
-279 -- '_ F(O.

-280



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell16

PROJECT Jet PropulsionLaboratory DRILLING METHODDual,all air percussion
LOCATION Northof Building138 SAMPLINGMETHOD2 Y/Z' x 24"Split'SpoonSampler __ ,....
GEOLOGIST Bi]] Robin/Sara/_av SURFACEELEVATION 4oFoxi_te]y I236 feet,
0RILLING CO Bey]ik TOTALDEPTH (ft) 287
DATE (start/finish) 02/28/94- 03/19/94 DEPTH TO WATER (ft) 234

>. r-t
e >' O

._c _. R
Well Sample _ _ o_ Lithologic Description

n Completion No. _ ._ o and Notes
-,-, g o_><'_ .,:::O. 09 .00 C ',-_ ,(J

O_ '-tO i _ 0 J U)

-28o T {2 AsAbove.GM
'. .lO D

- 28 li _c _o_g:0')

-282l 4-inch -- :"'-'_ ,[
Stainless . c b
Steel ! o

283 -J ).(
i Blank - · _ o

I

r. _ oC,(-284 ' o (2r Z (
· r,
J !. o (

':".'i":".' o

_287 --.- ._... _c f Total depth of boring: 287 feet.

-288

-28g

-290

-29t

-292

-293

-29,4

-295

-296

- 297

_298 ,_

-29 c

- 30C



WELL MW-17

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E:_PL\OU 1&3 RI_FLYSHEETS3)OC



WELL CONSTRUCTION LOG

!
WELL NUMBER:MW-17

WELL TYPE; DeepMultiportGroundwaterMonitoringWell

' SURFACEELE'V(ft. above MSL): 1191.65

CASINGELEV(ft. above MSL): 1190.99

DRILLINGSUMMARY

TrafficBox. LockingMonumentCover DATECOMPLETED: 3/28/95to 4/7/95

_ace DRILLINGCOMPANY: LangExploratoryDrilling

r Concrete/ / .___4ft. . DRILLINGRIG TYPE: MudRotary

Conductor...._._ / ' TOTALDEPTHDRILLED: 835ft.

i Casing I!1 F 5Oft' CONSTRUCTIONDETAILS

ii BOREHOLEDIAMETER: 15.75in.

Grout / I I (CONDUCTORCASING)

! II S_e_ Back,,CONDUCTORCAS,NGD,AMETER:44,..
Casing --_ I Interval Interval CONDUCTORCASINGLENGTH: 50ft.

!l _ 236ft.
I_ I 246ft. ,ORE,OL_D,AM_TE.:9.675,n.

I 258ft'

Soreen_- _ _ 260 1. TOTALWELL DEPTH: 773ft.

_1_ 358 ft. BLANKCASINGTYPE: LowCarbonSteel
366 ff.

Filter Pack_ _ I 376 ft. BLANKCASINGDIAMETER: 4 inch

/ IllM 454...
/ IL_ t _8ft. _C._ENTYPE.'S,ain,e._,.,

[_ 570 fi, INDIVIDUALSCREENLENGTH: 10ft.

ti I;l 578ft.
II_ 1 588.. _ SUMPL_.GT.' 40..

!! !1! _9ft.

$ump_ U U , 740 ft. SEAL MATERIAL: 1:1 Bentonite&Sand mix

8_53:: (_) F,LTERMATER,AL: #2Sand

COMMENTS:

I '_h ared_r/oae'J, pl2_orelog_asbui_westbay.3ds



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of E] NJdo and Harriet SAMPLING METHOD Grab Samp]e from Shaker Screen

GEOLOGIST f. Btaney SURFACE ELEVATION t191.2

DRILLING CO Lang Exploratory TOTAL DEPTH (ft) 835

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) l?5. B

Well S le Lithologic Description
Completion %%P. and Notes

ASPHALT - Pavement (0.4 feet thick)
Backfill (0.4-2.0 feet thick)

NELL GRADED SAND: Light brown; 100%
fine to medium grained sand,
subrounded.

SILTY SAND: Brown; Approximately
85% fine to mediumsand; 15%non- t
plastic fines.

POORLY GRADED SAND WITH GRAVEL:
Brown; 80% fine to medium grained
sand; 20% fine gravel, subrounded.

SILTY SAND: Dark Brown; Approximately
85% fine to medium grained sand ]
angular; 15%non-p ast c r nas.

lPOORLYGRADED GRAVELWITH SANO:
light brown; 85% coarse gravel,

o) rounded;15%fineto mediumgrained
c_- sand.
r--'_
'_ fO %*"/

_oo SILTY SAND: 85% fine to
o,- coarse grained sand, subrounded; 15%.z:: (-)
o _' non-plastic Tines.

OJ'C)
'0'_

Low '_'-
Carbon =_
Conductor o =
Casing o

(.3fO

o.9.0
:>

BOULDER (46.5 to 48 feet bgs)
appears to be granitic in origin

SILTY SAND: 85% fine to '
coarse graine, d sand subrounded; 15%
non-plast c fines.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOh
Monitoring Well17_

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of El Nido and Harriet SAMPLING METHOD Grab Samplefrom Shaker Screen

GEOLOGIST T. B]aney SURFACE ELEVATION ]]g].2

DRILLING CO Lang Exp]oratory TOTAL DEPTH (ft) 835

DATE (start/finish) 03/28/95- 04/07/95 APPROX. DEPTH TO WATER (ft bgs) ]75.6

Well S le Lithol ic Description
Completion _%P. _0 Notes

SC-501-O1 SILTY SAND WITH GRAVEL: 60% coarse
sand, angular to subrounded; 25%
non-plastic fines; 15%fine gravel,
angular to subrounded.

POORLY GRADED GRAVEL WITH SAND:
55% coarse gravel, subangular to
angular; 40% fine to coarse sand; 5%
non-plastic fines.

SILTY SAND WITH GRAVEL:60% medium
to coarse grained sand,subangular to
subrounded; 20% non-plastic fines;
20% fine to coarse gravel, subangular
to subrounded.

COBBLE ZONE (66.5 to 67.5 feet bgs)
POORLY GRADED SAND WITH SILT AND
GRAVEL: 70% mediumsand, 20% fine

10% non-plastic fines

POORLY GRADED GRAVEL WITH SAND:
65% fine to coarse gravel; 30% fine to
coarse sand; <5% non-plastic fines.

't3
oJ POORLYGRADEDSANDWITHSILTAND
:E GRAVEL:65%fineto coarsesand;

25%fine gravel;10%non-plasticfines.

Z SILTYGRAVELWITHSAND:65%fine to
o coarse_ravel;20%fine to coarse

sand;15%non-plasticfines.4-inch .-
Low c
Carbon B POORLYGRADEDSANDWITHSILTAND
Blank _ GRAVEL: 70% fine to coarse sand;

m 20%finegravel;10%non-plastic
fines.

CO

POORLYGRADEDGRAVELWITHSAND:
o 70% fine to coarse gravel_ 30% fine to
> coarse sand; trace non-plasuc fines.

POORLY GRADED SAND WITH GRAVEL:
60% fine to coarse sand; 40% fine
gravel; trace non-plastic fines.

POORLY GRADED SAND WITH SILT AND
GRAVEL: 70% mediumto coarse sand;

20% fine to coarse gravel; 10%
non-plastic fines,

POORLY GRADED GRAVEL WITH SILT AND-
SAND: 50%fine to coarse gravel;

40% fine to coarse sand; 10%
non-plastic fines,

POORLY GRADED SAND WITH SILT AND
GRAVEL: 70% fine to coarse sand;

20% fine gravel; IO% non-plastic
fines.

SILTY SAND: 70% fine to coarse sand;
20% non-plastic fines; t0% fine
gravel.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI',
Monitoring Well 17

PROJECT Jet Propu]sJon Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Cornerof El Nido and Harriet SAMPLING METHOD Grab Sample from ShakerScreen

GEOLOGIST f. B]aney SURFACE ELEVATION IIg.f.2 _'

DRILLING CO Land Exploratory TOTAL DEPTH (ft) 835

DATE (start/finish) 03/28/95- 04/07/95 APPROX. DEPTH TO WATER (ft bgs) 175.6
r_

4J 60E ? N
_ Lcz _ z_E

Well Sample _ cz _ _oz:: _" _' Lith°l°gni'Caamores'Descripti°nCompletion NO. m _ _ 03

1:3. 03 _ O;m IZ m_ .,_ c_o ' -

- 100 _-- _ SC-501-02 X DoC N 3.6 SMi
/ As above

105

_, ¢.¢_GM SILTYGRAVELWITHSAND:45%fineto

¢7<_ coarse gravel, subangular to
_..._ subrounded; 40% fine to coarse sand,

_<_ non-plastic fines.
subangular to rounded; 15%

- 110 _ f)
POORLY GRADED GRAVEL WITH SAND:/

/ -_ 75%finegravel,subangulartoi SM trace non-plastic fines.
i i rounded;25%mediumto coarsesand;\
/ SILTY SAND WITH GRAVEL:60%

-115 /
/ fineto coarsesand,subangularto
/ subrounded; 25%non-plasbc fines; 15%'
/ fine gravel, subangutar./
/

/ / .__

- 120 // _ _ N 0.0
/ /
/ /
/ / Asaboveexcept50%sand;35%non-
/ / ,q plastic fines; gravel fine to coarse./ / ._
/ / .c:
/ / o [ POORLYGRADEDSAND WITH SILT AND

/ / / GRAVEL: 75% finetocoarsesand,
- 125 4-inch-- _i-e / m.

Low / /, *E angular to subangular; 15,%fine gravel;

Carbon _, / o I0% non-plastic fines.

sP
Blank / // m SM /, BOULDER(from 129.5 to 130.5)/, /, m POORLYGRADEDGRAVEL WITH SAND:

/ >' 60% fine to coarse gravel, angular to
_ 0 subrounded; 40% fine to coarse sand, -- 130 _, _ .;%./ _ angular to subrounded; trace

_, /, > ,'.O.0 GP_ non-plasticfines.
/ /, i sP k
/': / m POORLYGRADEDSAND WITH GRAVEL:
/ / , 60% fine to coarse sand, angular to
/,: / _ subrounded; 40% fine to coarse: /

- 135 // _ gravel_ angular to subrounded; <5%i non-pmstic Tines./: /

ii
/ /
/ / i
/ / J POORLYGRADEDGRAVELWITH SAND:

/ 60% fine to coarse gravel subangular _
- 140 /' /' N 0.0 .- to subrounded; 40% fine to medum

-. sand, rounded to subangular; tracei ¢//. . non-plastic fines.

/' /' ,o. 0 GP ! COBBLE ZONE: max. size = 4 inches./ /
/ / 0 '._(

-t45 / / ,.o0
/, / _°':(t, POORLYGRADEDGRAVELWITH SAND:

/_ _l_ _,.o' 65% fine to coarse gravel, subrounded,'o. 0 GP to suban, gular; 35% fine to medi.um ..
: a.&( sana, suDrounaed trace non-plasuc

/' /'J - '.O.0 fines.
- 150 /__/! o .<



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse CirculationMud Rotary

LOCATION Corner of El Njdo and Harriet SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST T. Blaney SURFACE ELEVATION ]]91.2

DRILLING CO Lang Exploratory TOTAL DEPTH (ft) 835 _.

DATE (start/finish) 03/28/95- 04/07/95 APPROX. DEPTH TO WATER (ftbgs) I75.8

Well Sample _ c_ _ o_ _ _ > Lithol_gic Description_._ 4J o cf).c Completion No. m _ rD r- d Notes4_ fO <_ '_ Q_ 4_ 09

0_ o rn _j (/)
o

- 150 7--
/ _( _''"'GP)'o0'

0 '.dc

,/ _ Y.O.O, o ._c As aboveJ/ / -.
m,., ,, >'o.oo.-.6c- 155 / /
/ / )'0. O'
/ / c_-_C/ /
/ / )o. 0i
/ / _ '.6_/ /
_, / FO0

- 160 / _ N 0.0 °' '.'o< -
/ / ).O0/ /
/ / i 0 '_(
// // m v C BOULDER (from 182.0 to 164.5 ft bgs)

, I
- 165 // I .' · SP POORLYGRADEDSAND WITH GRAVEL:

// '-' 70% medium to coarse sand, angular to_'- rounaed; 30% fine to coarse gravel,
Ko.0 GP subangular to subrounded; tracei '1· o.._< '] non-plastic fines.

_ '_ cOO= . POORLY GRADEDGRAVEL: 100%
- 170 /,j ;5 o _< coarse gravel, subrounded to

i _ _'"0= 0 subanguTar; 15%cobbles by volume.

/ /.O.0 POORLY GRADEDGRAVEL WITH SAND:

._ c_:_< 70% fine to coarse gravel, rounded to

.[2
o r.O.O suba.ngu!ar;30%m.e_um t9 coarse

-- .-e //_ _ c_-.¢< sand suoangu_ar to rounaed; trace _175I

4-inch F.O.0 non-plasticfines; trace cobbles and
Low //j _ o.-.o< boulders.
Carbon _,i, _ ,O. 0
Blank //{ m o. :o< POORLYGRADED GRAVEL: 100%m

/ ,'.O.0 fine gravel, rounded .to subangular;_ >' trace cobbles (dioritic).
¢u O-&<

- 180 // _ N O.Oco.o
/ 5 o.-b< POORLYGRADED GRAVEL WITH SAND:

i > 80% fine to coarsegravel; 20% mediumF.O.O to coarse sand; <5%non-plastic fines;'
/_ o.:&< trace cobbies and boulders.
/i F.O.o

- 185 ;'fire .%_''( BOULDER (from 184.5 to 185.5)
,i 4o. 0 GP As above
/I Q l&</:
/: :0.0
/, o -&</

- lgO '_i
)'0_

o...&<
_! <,o.o
il- _'._'CO.O

5i o..._<
/ CO.o

- 195 /_ _ .._<
/'i co.o
/ o..._(
,ii o.o

· _i. o...o<
-200 --_/ '1°'°



FOSTER WHEELER ENVIRONMENTAL CORPORATIOh
Monitoring Well 17

PROJECT Jet PropulsionLaboratory DRILLING NETHOD ..,Reverse Circulation flud Rotary
LOCATION Cornerof E] NJdoandHarriet SAHPLING METHOD GrabSamplefromShal(erScreen-
GEOLOGIST f. £]aney SURFACE ELEVATION 1]91.2 ' ....
DRILLING CO LangExp]oratory TOTAL DEPTH (ft) 83.5 _.

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) j75.6

weii s_?ie _ _°'_ _ _ _ 0_i_: LitholOgnidC Descriptionr- Completion · E _o_ Notes
4J 4J _CO

_> _- C_ ._ ;rD
CI O CD ...J '60

--200 7--7

5 5 I T sc-- 503 -- 0 _ X _0.C N O.O _" : O',:o. 0 GP

/ ,'.O.0
/ / o. '._(

I/ / = ,tO.0
-205 !/, // e _..._cQJ

= o0, / _ o. '._(
/ / .O.0
// / _. As aboveexcept gravel is fine.-- D '&cr- ..

/ / o '0 )/ /

-2to // /, ,, _:_c'= :o.0' As above except gravel is fine to

o _...&¢ coarse.'O. 0

>'.O.0
I 2 _ 5 0

)'o.0

_.. )'0.0
o. '._< ,_....,,

-220 _ N 0.0 }-O.0
/ 0 '.,¢/

/ / _ ):CtO
/ / _: o '.&(
/ / × FO.0/ / ---
/ / E O.'._(

,-22-5 4-inch _-- _,i _ ,:o0 As above except gravel is fine. -
'- O.'.64

LOW / 5j m ,'.O.0Carbon /, /
Blank // //: _° o.'.¢(/ / _ ,'.O0

_230 x/ /, '_ ,'.o0 As above except 70%fine to coarse
/ /; o o-,_( gravel and 30%sand./ / '_
/ / e ,'.0.0
/ / rn _.b(/ /
/ / _ ,_O.0

-235 / / .'.o.0/ /z _ _L _ '._c
.': .': _ .'.O.0
I:'i 'i'j _ :&( As above except 80_;'gravel; 20_ sand.
i.:' v .0.0
'" ': 2 _&<%.

-240 ::': :- N D.C t°.0_..&c.: .; lo
_- '00

%' _'" CO
" !':" _ _.._c
v v co :00

-- D'.&<

- 245 .:.-- .:. _ .o o
..--- . _.O' ; BOULOER{from 245 to 246 ft bgs)
i:'::---- GP POORLYGRADEDGRAVEL:90%coarse__ ::_ ):o,o gravel; 10%coarse sand, subrounded
[.:::--::: o.:,< (o subangular;tracecobbies and ,goo boulders; gravel is highly oxidized to " ......

· ".::- ': ' o.'¢< reddish yellow co_or.
250 "--"'= --- _1



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse CJrcu]atJon MudRotary

LOCATION Corner of E] NJdo and Harriet SAMPLING METHOD Grab Sample from Shelter Screen

GEOLOGIST T. Blaney SURFACE ELEVATION iigl.2

.... DRILLING CO Lang Exploratory TOTAL DEPTH (ft) 835

DATE (start/finish) 03/28/95- 04/07/95 APPROX. DEPTH TO WATER (ft bgs) !75.6

well S mple_ %· _ o co Lithol iCdNotesgeScPipti°n
= Completion _ m _ O3

t-I

-250 4-inch----'---T _ :01 Asaboveexcept85%graveland15%
Stainless :.:-_ [.:. o. GP sand
Steel -'---:' :

O.010-inch ..}--...- _ As above except 90% gravel and/0%
Slot Size :;_.__--;?. m . sand

--255 'Z!.--:] _ SI_I_ISH SANDY SILT WITH GRAVEL:60%

"' -_ fines;20%coarsegravel;gravel;20%,.:. :/ ._ SP -t non-plastic

'i- [- GPi/ coarsesand.

"' "' _ POORLYGRADEDSAND WITH GRAVEL:
"} ":' _t N 0.0 85% medium to coarse sand; 15%fine

-260 _' t_/
gravel.

r POORLYGRADEDGRAVELWITHSAND:
!SP
_-_- 65% fine to coarse gravel; 35%medium

to coarse sand.
265 SILTY SAND WITH GRAVEL:65,%

fine to medium sand; 20%non-plastic
fines; 15% fine gravel.

HL POORLY GRADED SAND WITHGRAVEL:
. 75%finesand;25%finegravel.

-270 SILTYSANDWITHGRAVEL:60%

SM fineto coarse sand;20% non-plasticfines; 20,% fine gravel.

SANDYSILTWITHGRAVEL:60%
= J non-plasticfines;20%fineto to

-275 4-inch -- --- _ _p coarse sand; 20% fine gravel.
Low ._

;MCarbon E SILTYSANDWITHGRAVEL:60%
mediumto coarsesand;25%

Blank _ non-plastic fines: 20,% fine gravel.

-280 /, ¢n:m N 0.0 POORLYGRADEDSAND WITHGRAVEL:
/ --, 75% medium to coarse sand; 20% fine

·-.'." SP gravel; <5%non-plastic fines.

' SILTYSANDWITHGRAVEL:60%medium
_- to coarsesand:25%non-plasticfines;i °i _ .co -. 15%fine gravel.

-285 _ _ co (- POORLYGRADEDSANDWITHGRAVEL:
60% coarse sand; 40% fine gravel.

GP POORLY GRADEDGRAVELWITH SAND:70%-
fine to coarse gravel; 25% medium to

-290 // / coarse sand; <5,%non- plastic fines.

i// · 15% fine to coarse gravel.

'-295 I_ _ ' POORLYGRADEDGRAVELWITHSAND:
// // ; If/t 60% fine to coarsegravel 40% mediumI

i X to coarsesand;<5%-non-plastc!/ / i,?,sM fines.

/ / ljIj SILTY SAND WITH GRAVEL:45%

/ /

B00 / / finetomediumsand;40% non-plastic-- -- fines: 15%fine gravel.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17-

PROJECTJet Propu]Mon Laboratory DRILLING METHOD Reverse Circulation /Iud Rotary

LOCATION Corner of E/ Nido and Harriet SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST T. 8]aney SURFACE ELEVATION 119i.2 ........

DRILLING CO Lang Exploratory TOTAL DEPTH [ft) B35

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) J75.6

Well Sample Litho]%gidcNOrtSeC_iptionCompletion No.

:S6-503-O2
POORLY GRADED SAND WITH GRAVEL:

75% medium sand; 25% fine gravel.

SILTY SAND WITH GRAVEL: 80%
medium to coarse sand; 25%
non-plastic fines; 15% fine to coarse
gravel.

POORLY GRADED GRAVEL WITH SAND:
65% fine to coarse gravel; 35% medium
to coarse sand; trace non-plastic
tines.

SILTY SAND WITH GRAVEL: 55%
fine to medium sand; 30% non-plastic
fines; 15%fine to coarse gravel.

SILTY GRAVELWITHSAND:
60% fine to coarse gravel; 20% fine to-
coarse sand; 20% non-plastic fines.

SILTY SAND WITH GRAVEL: 45%
fine to mediumsand 40%non-plastic
fnes; 15%fine to coarse gravel

,< POORLYGRADEDGRAVELWITH SAND:
E 55%coarsegravel;40%fineto coarse

sand' <5%non-plastic fines; trace
c cobbies.
fO
09

ro SILTYSANDWITHGRAVEL:45%
4-inch :_ fine to coarse sand; 40% non-plastic
Low _ fines;15%finegravel.

Carbon -_ POORLYGRADEDGRAVELWITHSAND:Blank o
70% fineo_ravel; 25% mediumto coarse

<_ sand; <5%non-plastic fines; trace
m cobbles.
cC)

=_ SILTYSANDWITHGRAVEL:80%
fine to coarse sand; 25% non-plastic
fines; 15% fine gravel.

POORLY GRADED SAND WITH GRAVEL:
70% mediumto coarse sand; 25% fine
to coarse gravel; <.5%non-plastic
fines.

SILTY SAND: 60% fine to medium
sand; 40% non-plastic fines.

SILTY SAND WITH GRAVEL: 50%
fine to coarse sand; 35% non-plastic
fines; 15% fine to coarse gravel.

POORLY GRADED SAND WITH GRAVEL:
65% coarse sand; 30% fine to coarse
gravel; <5% non-plastic fines.

SILTY SAND: 55% fine to medium
sand; 40% non-plastic fines; <5%fine
to coarse gravel. , __t



FOSTER WHEELER ENVIRONMENTAL CORPORATIOiX
Monitoring Well 17

PROJECT Jet PropulsionLabOratory DRTLLING METHOD ReverseCirculation MudRotary
LOCATION Cornerof E] NJdoand Harriet SAMPLING METHOD GrabSampJefrom ShakerScreen

" GEOLOGIST f. B1aney SURFACE ELEVATION t191.2
DRILLING CO LangExploratory TOTAL DEPTH (ft) 825
DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) I75.5

r_

Well Sample ,_ c__ oc _ _ Lithotogic Description
r- Completion No. _- colm'_ o co

'_o. cdr°>_ _"'_o _ -_u_m.r-.__ and Noteso o m coo

?- !E

-35o --= ,
,_ - _ SILTYSAND WITHGRAVEL:65%fine to coarse sand; 20%non-plastic
o: '. SP fines; 15%fine to coarse gravel.

// _, " SM
i .// _ ' POORLYGRADEDSANDWITHSILT AND

-355 // // 'a _(_; GRAVEL:60%mediumto coarse
I // _, c sand,subrounded;30% fine to coarse- . gravel,subrouncled;10%non-plastic

,// .. rr_: o..'"(_ fines: trace cobbles.
!-: _, cc _"_} POORLYGRADEDGRAVELWITHSILT AND
I'/ i

0_ subrounded; 25% fine to mediumsand, -
L:'- SM subrounded;10%non-plasticfines.

I '": , F'_b._)' SILTY SANDWITHGRAVEL:50%fine,':' [:-' J o- _< to coarse sand, subrounded;35%non-plastic fines; 15% fine to coarse
L L'. F._ J F.O.O gravel, subrounded.

-365 i cOO POORLYGRADEDGRAVELWITHSAND:
o ._< 75%fine to coarse gravel, subrounded;

ii- ' ,'o.0 20% mediumtocoarsesand,
!._. .'- -u o'.,_< subrounded;<5% non-plastic fines;· :.:- c

!.!. _ ::.:: -0.0 trace cobbles and boulders.

-370 4-inch !; - {;! co ".O.0Stainless- _ o:_<
Steel '- :-:' _ Fo.o 1Screen, ...
0.010-inch :.:. !]..'. 0 '.b(

'.O0
Slot Size !.- !.- _ '.6(

-375 !:!. !.- /o. 0
¢;f-i-' o:_cCOO
i:.:. ::.:: o..._<
!7 !:. ,o.oo..&(

-380 :.:.}{; !;:: N O-OFo0.?¢!'- " ,'.oo
'_ 0 '.&(

'.O. 0

-385 --' 'o. 0
O.'.o(

.__ '.o.0

/.O.0
c _ ..&<

-390 m ,:o.o
eD _ ..b(
'-- LQ0

0'&(
c '.0.00

O.'.&(

-395 _ .:o.0
I-m o.i&(
-_ ,'o.0

:_ ', A(

L · ' SP POORLYGRADEDSANDWITHGRAVEL:
.. -' 85%mediumto coarse sand,

-400 :.'.- subrounded;15%fine to coarsegravel.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT Jet Propu]sion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION Corner of EJ Nido and Harriet SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST 1'. B]aney SURFACE ELEVATION !]g].2 . ....

DRILLING CO Long Exploratory TOTAL DEPTH (ft) 835 ..

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (fl_ bgs) ]75.6

Well Sample Lithologic Description
Compietion NO. and Notes

SC-505-01

POORLY GRADED GRAVEL WITH SILT AND
SAND: 55% fine gravel, subrounded;

35% medium to coarse sand; 10%
non-plastic fines.

POORLY GRADED SAND WITH GRAVEL:
75% medium to coarse sand,
subrounded; 25% fine gravel,
subrounded.

POORLY GRADED GRAVEL WITH SAND:
75% fine to coarse gravel, subroundeC
25% coarse sand, subrounded; trace
non- plasLic fines.

,< SILTYSAND:60%fineto
-D coarsesand;40%non-plasticfines;

GO

4-inch -.. SILTYSANDWITHGRAVEL:50%
LOW _ fineto coarsesand.subrounded;30%
Carbon ._ non-plasticfines;20%finegravel,
Blank o subrounded.

c--

m Asaboveexcept 70%sand,15%gravel,
co and 15%non-plastic fines.

As above except 50% sand 30%
)lastic fines ravel.

POORLY GRADED SAND WITH GRAVEL:
75% fine to coarse sand; 25% fine to
coarse gravel, subrounded.

SILTY SAND WITH GRAVEL: 50%
fine to medium sand; 30% non-plastic
fines; 20% fine to coarse gravel.

POORLYGRADEDGRAVEL WITH SAND:
55% fine to coarse gravel; 40% fine to
medium sand; <5% non-plastic fines.

SILTY SAND WITH GRAVEL: 45%
fine to medium sand, subrounded; 40
non-plastic fines; 15%fine to coarse
gravel.

POORLY GRADED GRAVEL WITH SAND:
75% coarse gravel subrounded; 40% ""*_-_

, tine to coarse san_; <5% non-plastic
fines: trace cobbles



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Nell 17

PROJECT Jet PropulsionLaboratory DRILLING METHOD Reverse Circulation MudRotary
LOCATION Cornerof E1 Nido andHarriet SAMPLING METHOD GrabSamplefrom ShakerScreen

· . GEOLOGIST F B]aney SURFACE ELEVATION JJgY.2
DRILLING CO LangExploratory TOTAL DEPTH (ft) 835

OATE (start/finish) 03/28/g5-04/07/95 APPROX. DEPTH TO WATER (ft bgs) 175.6

_ _ _ >.o

Weli s_?ie _ _= _ _:°_5 _ co>' Lith°i?nidCNOoet%TiPtionz: Completion . E i_

aJ o .J

C

-450 ! 5:
j_, / _ .[ SM SILTY SANDWITH GRAVEL:55%
I_ 4/' ,r 'E°c fine to coarse sand, subrounded;30% '---- non-plastic fines; 15%fine to coarse .

-455 6 :: ,_ ou gravel, subrounded.
·) .:ii m

.:. , and 15%non-plastic fines. '
.:. .:i HL SANDYSTLTWITHGRAVEL:60% '· non-plastic fines; 25%fine to coarse -

-460 ':' ::: N O.C . SP X sand, subrounded; 15%fine gravel. _
6 :':: _ POORLYGRADEDS_
6 'i.': SM _ 75%mediumto coarse sand;20%fine -
·. i-: _ gravel, subrouncled;<5%non- plastic .

TIn_

-465 : m: _ fine to coarse sand; 20% non-plastic _'J c

.'. m fines; 15%fine to coarse gravel._.) 6 03
:-:' 6 _ SPI POORLYGRADED_
:' _ 75%mediumto coarse sand,,: _ :.:. 6 _ subrounded;25%finegravel,

-470 :':: 6 subrounded; trace cobbles.
4-inch --:_"e- ].Stainless :.
Steel :6 6
Screen,
0.010-inch :.:2 6 i

-475 Slot Size :]:: 6
-.

'.:- 6 SM SILTYSANDWITHGRAVEL:65% i
·" fine to coarse sand; 20%non-plastic 1
'.:-:. 6 fines; 15%fine to coarse gravel.

· '6 .:. J
I

_ 4 8 0

i N 0.0 [ ML SANDYSILT: 75%non-plastic j
": F ,' _-_-_ fines; 25%fine to coarse sand, ]

,i subrounded- ]
J SILTYSANDNITI4 6ARV__ _ L]50_.._.......

f'ne metdo'um_and____ _n_o F_,plastic]

-485 ,_ '.'.ML f'ne'l s152_.fi,.,v?,,,, eD,oL/oars:??vel. 1
-_= SANDYSILT: 75%non-plastic ]
_u subrounded.Tines;25%fine to mediumsand, _,/c"

"% o Jm SILT: Reddishbrown; 95%non-plastic _
- 490 ,o fines;

-.. 5%fine sand. '

-495 tn sand, subrounded; 45%non-plastic '
co Tines;trace gravel.

L POORLY GRADED GRAVEL WITH SAND:
80%.finetocoarsegravel;20%fineto

-500 mediumsan(D,suDroundea.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse CircuJation MudRotary

LOCATION Corner of E] Nido and Harriet SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST T. Blaney SURFACE ELEVATION 1191.2

DRILLING CO LangExp]oratory TOTAL DEPTH [fL) 835

BATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (fL bgs) ]75.6

>.,

,,.. E _l _
5_ rn O E

%? _ = ' )' LitholOagnidCDescriptionWell S le _ o.____ _ ID 03
· : Completion Notes

· -- _ _:¢0 ,_: ''_ O 4J 03CD. 09 _> _ 6_ '_ C3
rn O _-- m _ oo

-500 /7---- 7 -j SC-505-02 xl3.c N O.CF;q°,'iGP. / / _ ...
/ / SM SILT'( SAND WITH GRAVEL:85%
/ / fine to medium sand; 20% non-plastic
// // fines; 15%fine to coarse gravel·
/. /
'/ _, _ POORLYGRADEDGRAVEL WITH SAND:

--505 I! // i 75% coarse gravel; 25%medium sand;' I tracecobbles.
I/ / Ii/ /
/ / ' SILTYSANDWITHGRAVEL:85%/ /
/ / fine to medium sand; 20% non-plastic
/ / fines; 15%fine to coarse gravel./ /

-510 / /
/ POORLYGRADEDGRAVELWITHSAND:/
/ 70% coarse gravel; 30% fine to coarse
/ sand.
/
/
J// POORLYGRADEDSAND WITH GRAVEL:75% fine to mediumsand; 25% fine

-515 i// _ -o' GP gravel·
!// oB
/ i{ISM POORLYGRADEDGRAVEL WITH SAND:/ 75%coarse gravel; 25%fine to coarse¢ _ .o- GP sand; <5% non-plastic fines.

--_ _O0 . ./,
-520 _, _ N 3.C '.'.' SP SILTY SAND WITH GRAVEL: 80_

/ ,< . . fine to medium sand 25%non-plastic

// 'F=_u ¢..o0GP.o- fnes; 15% f ne to coarse gravel.

c :) .o¢ POORLYGRADEDGRAVEL WITH SAND:
fO
co >'.o.0 70% coarse gravel; 30% fine to coarse

X _ ,o.,.64 sand;trace non-plastic fines·
-525 4-inch -- --e X :m %o.0

Low _, _ _.!_ ]/ SANDY SILT:75% non-plastic
GS_p fines; 25% fine to medium sand,Carbon _,, 'E (gLades into a silty sand at 530 feetBlank _ o go.O'

/ _ _ o. 'xc bgs).
;II;i"LI/ SILTYSAND:f,netomedium/ t m

--530 // '_ _ SM sand; 45% non-plastic fines.; ;

5 / SILTY GRAVEL WITH SAND:

/ 50% fine to coarse gravel; 25% fine to
/ / coarse sand; 25%non-plastic fines./ /
/ /

-535 // /' _"'_'h.'2GM / SILTY SAND: 60% fine to coarse
'.¢,< sand; 40% non-plastic fines; <5% fine

! _, to coarse gravel._, SM POORLYGRADEDSAND WITH GRAVEL:
/
/ /,i 75% medium to coarse sand: 20% fine J
/ / to coarse gravel; <5% non-plastic

-540 / /j N 0.0 fines. -1

i
I _ POORLYGRADEDGRAVELWITHSAND:

;/ /- ISP 60% fine to coarse aravel (some of
/ / J which is epidote), sulSangular to

L _, /, subrounded; 40% medium to coarse
-545 // // sand, subrounded.

/ /
/ / i
/ /
/ / _-o'

_ 40.0 GP / SILTY SAND: 85% fine to coarse/ . o '.,¢ sand; 15%non- plastic fines. .
/ /

-550 -'--z _,_ ;_¢.__



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circu]ation Mud Rotary

LOCATION Corner of E1 Nido and Harriet SAMPLING METHOD Grad Sample from Shaker Screen

GEOLOGTST f. B]aney SURFACE ELEVATION 1t91.2

DRILLING CO Lang Exploratory TOTAL DEPTH (ft) 835

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) 175.6

'- _ _t_1_o
Well Sample cz _' I _- I Litholoagnid c Description

03
_- Completion No. s mi_ Notes
4-_ -_ O _ 4_ f.r)

·r.l _

r--1 o

__ 1medium to coarse sand; 15,%

non-plasticfines;15%finegravel;

i::::i i SILTYSAND:60,%f_netocoarse--555 // _. _ : , sand; 40% non- plastic fines.

_ SM 75% medium to coarse sand; 25%finegravel,

o_ 'SP

-560 5 5 _ v=_ N 3.C SILTYSANDWITHGRAVEL:65%
/ / "- fine to medium sand; 25% non-plastic
/, // P. SM fines; 15%fine to coarse gravel.
/, // 'E 'SP

_o POORLYGRADEDSAND WITH GRAVEL:
'/' _' _ ' 75% medium to coarse sand; 25% finei/
/ _, m gravel.

-565 /x /
/ /; _ SILTY SAND: 75% mediumto coarse
/ /' sand; 20% non-plastic fines; <5% fine
/ / gravel.

/ m// POORLYGRADEDSAND WITH GRAVEL:

-570 ¢ iz _r i - 75% medium to coarse sand; 25%fine _
fi! :: " to coarse gravel; trace non-plastic. :' I fines.
i? -.'

!.- :: SILTY SAND: 65% fine to medium

-575 !-:: v:'_ sand; 35% non-plastic fines.·'. ': SILTY SAND WITH GRAVEL: 60%
'.:' v fine to coarse sand,oSUbrounded; 25%
·" non-plastic fines; 15%fine to coarse
":' ':' gravel,subrounded.
,:.:--- .:.

- q:::'i_ '"
-5eD '.-i :i: = No.

"'_l P..:---!.:. _u I_'O G POORLYGRADEDGRAVELWITHSAND:

.. __:. (n 65% fine to coarse gravel, subrounded;
4-inch --:' _'-!: _ '. "' 30% medium to coarse sand,

Stainless _ ' subrounded;5,%non-plasticfines.
_..-

s,e ,_:.: h'}il
Screen, --

oo,oii-i!ilSlot Size --- ML SANDY SILT: 75%non-plastic
-- fines; 25% fine to medium sand,

-590 _ :,: SILTY SAND WITH GRAVEL: 65%
SM \

':!-. -i GP -1 fine to coarse sand 20% non-plastic
': ;: SM '_ fines; 15%fine to coarse grave.
%, .

': C! POORLYGRADEDGRAVELWITH SAND:
" 65% fine to coarse gravel' 30% medium
': ': _ to coarse sand; 5% non-p'lastic fines.

-595 _ _ _- _

]! /, -- u:, X SILTY SAND: 60% finetomedium
/ i _ sand; 40% non-plastic fines.

¢ l--=
/ / e POORLYGRADED6RAVEL WITH sAND:

55% coarse gravel' 45,%mediumsand;
-600 I//_ z/ o;c 5% non-plastic fines; trace cobbles



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 1-7

PROJECT Jet Propulsion LaDoratory DRILLING METHOD Reverse Circulation MudNotary

LOCATION Corner of E1 Nido and Harriet SAMPLING METHOD Grad Sample from Shaker Screen

GEOLOGIST T. B]aney SURFACE ELEVATION Jl9A2

DRILLING CO Lang Exploratory TOTAL DEPTH (ft) 835

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) 175.8

Well SampZe_ czg _o ! °_ LithologicDescription i
r- Completion No. _' m4¢ ._ _) and Notes

oJ o
r"-i ;

-600 --/z ,_ SC-508-01-x-0.0 N i/SM SILTY SAND: 80% fine to medium-- sand; 20% non-plastic fines; <5% fine igravel.

t /// fine to coarse sand; 30% non-plastic

i_,
SILTY SAND WITH GRAVEL: 55%

-605 /, fines; 15%fine to coarsegravel,
// . subangular to subroundecr.

5
-GtO ! 5

5 ,

/ SpI POORLY GRADEDSAND WITH GRAVEL:

/ 75% medium to coarse sand,
subangular to subrounded; 20% fine to

-615 /_ coarse gravel, subrounded; 5%r

' SM k
i non-plastic fines.SILTY SAND WITH GRAVEL: 60%

fine to coarse sand, subrounded; 25%
// _ non-plastic fines; 15%fine to coarse

620 _, _ N O.C gravel.
x

E

/--e ro MH_._L._ SANDY SILT: 75%non-plastic-- fines;25%fineto mediumsand,-625 4-inch _,

Low / _ {_--__ suburounded;
Carbon z
Blank // '2o POORLYGRADEDSANDWITHSILTAND

_ iSM / GRAVEL:70%finetocoarsesand,

m subrounded;20%finegravel,
--630 //: _m subrounded; 10%non-plastic fines.

] _ _ SILTY SAND: 55% finetomedium

I \ sand;45%non-plasticfines.
i SC_-MP POORLYGRADEDSANDWITHSILTANDi GRAVEL: 70% mediumto coarse sand,

--635 // I j subrounded; 20% fine to coarse
/ gravel,subrounded;10%non-plastic
il/ t,nes.

m /i/ /
-640 m/,, / N 0.0

-645 // _ SM SILTY SAND: 60% fine to mediumsand; 35% non-plastic fines; 5% fine _
/ gravel.

"t" POORLY GRADEDGRAVEL WITH SAND:

///_ l;_;t cobbies.65% finetocoarsegravel;30% medium

sand; 5% non-plastic fines; trace '

_650 z/___ / i I '_



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION Corner of E] NJdoand Harriet SAMPLING METHOD Grab Samp]e from Shaker Screen

GEOLOGIST [. B]aney SURFACE ELEVATION ]19].2

DRILLING CO LangExploratory TOTAL OEPTH (ft) 835

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) t75.6

0 65

Well S%%ple _ --a _ _ _ o co_ Lith°l°agn'[CNDe_eCsriptiOnr- Completion . _- m _ d i

f._ _ OD i

0 J CO I

J-650 7--z
/ / T_.o,:-GP
/ / SM SILTY SAND WITH GRAVEL: 60%
/ / fine to coarse sand; 25% non-plastic
/ / fines; 15%fine gravel./ /
/ :/

,/

-655 ix
" i
/

/ '._GN SILTYGRAVELWITHSAND:
// _<_ 60% fine to coarse gravel; 25% fine to/ r coarse sand partially cemented 15%

-660 ii/ N !O.C '_ non-plast c fnes; trace cobbles.

SP POORLYGRADED SAND WITH SILT AND
" SM GRAVEL: 70% fine to coarse sand;

--665 '- 20%fineto coarsegravel,10%
non-plastic Tines; trace Cobbles.

I

m ' II

-670 _ · J SILTY GRAVEL WITH SAND: 60% coarse -

× / gravel; 20% fine to coarse sand; 20%/ 'F= · non-plastic fines.

/m SILTYSANDWITHGRAVEL:50%
m fine to coarsesand;35%non-plastic
_o . fines;!5%finegravel.

-675 4-inch- _, --e :m tltSM -
Low _' '"
Carbon / /, _ V._,'''GM SILTY GRAVEL WITH SAND: 60% coarse
Blank // // '_= _ grave];20% finetocoarse sand;20%o non-plastic fines; trace cobbles./ /, _ 1¢Q_

//-680
/ _, _ N 0.0'?) <_

,>:;
/ / SP POORLYGRADED SAND WITH SILT AND/ /
/ / SM GRAVEL:60%fineto coarsesand;
/ / 30% fine to coarse gravel; 10%

-685 _, / non-plastic fines.
/ /
/
/ /' t SM SILTY SAND: 75% fine to medium

i /, _, sand; 25% non-plastic fines. ':

-690 //! //j _:.\ 6P POORLYGRADEDGRAVEL WITH SILT AND_
· G_-_ SAND: 65% fine to coarsegravel;

,_ SM\ 25% fine to coarse san_ I0% non-/, plastic fines.
i, '/' SILTY SAND WITH GRAVEL: 60%
/ //i fine to medium sand; 20% non-plastic

-695 _, //! fines; 20% fine gravel.

i ii SILTY SAND: 65% fine to medium/,i sand; 30% non-plastic fines.
/ /

/ / '7o.%'GP POORLYGRADEDGRAVEL WITH SAND:
'_ -700 z/ _/. 60% fine to coarse gravel; 35% medium_-- tQ nnarse sand: ,5% non-nlasfin finRs-



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

J PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION Corner of El NJdo and Harriet SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST T. B]aney SURFACE ELEVATION H91.2 ........

DRILLING CO Land Exploratory TOTAL DEPTH (ft) 835

DATE (start/finish) 03/28/95-04/07/95 APPROX. DEPTH TO WATER (ft bgs) Y75.6

_ r- :>, 0

_ EE

Well SampleNo _ _°-_ _o -_',cJ_ 09_ Lith°l°gniCa_dDescoiptionm o ¢o NotesCompletion · E m,4J ._o
-r_ (__

QJ o m j 03o

-700 / /

/_ i I T SC-510-01 X13'01 N 0'C(0.°(_ GP_j ::)...6¢ AS Above; t'o.0
/ /; _ o...,_c

-705 _,! _ .__ ()._c
/; / m '." SP POORLY GRADEDSAND WITH GRAVEL:
// // _ '-.-'., 75% medium to coarse sand; 20% fine

/// /// ag_ FO.O'_'_'GP_ gravel; <5% non-plastic fines.
/ / _ o',d POORLY GRADEDGRAVELWITH SAND:

-710 // // ..,_ _jis N 65% fine to coarse gravel; 35%medium_
- _-_ to coarse sand; <5_gnon-plastic

.'_:.::' SP I fines.

O

i m to medium sand; 30% fine gravel; 20%ag non- plastic fines.
-7i5 _ _ <D

/, _, _ F.O.OGP POORLY GRADEDSAND WITH GRAVEL:
/ / o-b< 75% mediumto coarse sand; 20% fine
/ / .... to coarse gravel; <5% non-plastic

// // t ,t SM i fines..

-7PO ":: .: ,_ _.(V S][LTY SAND: 70,%fine to coarse·: -: N 0.0o. ' GM sand; 30,%non-plastic fines.

:; l:; °( _' POORLYGRADEDGRAVELWITHSAND:
': i:: _.o.0 GP 60% fine gravel; 35,%medium to coarse
ii -i:_m... o...o< sand; 5% non-plastic fines.
:: _l ': F.O.0

-725 '"----i'" O :&< SILTY SAND WITH GRAVEL: 45,%

---J--' o._:°'0-,o< fines; 18,%fine to coarse gravel
--J:': _ ,'.O.0:'i.--_-..__.:. c POORLY GRADEDGRAVELWITH SILT AND

4-inch l:.'-- :: m Otb( SAND: 70% fine to coarsegravel;
Stainless i': _ 'i U_ COO 20% fine to mediumsand,,10%

-730 Steel i::-- co
Screen _:- :! - o.-.&< non-plastic fines.0.010- nch ii':--- _ ,',0.0
Slot Size '.-- -, _ o.:_< POORLY GRADEDGRAVELWITH SAND:

i J:'_--- :' 60% coarse gravel; 30% mediumto'.0.0
i': .: o.:o< coarse sand; <5% non-plastic fines;trace cobbles.

"iii .: rod
-735 o..._<

i r:':' COD
m.:' 6 o...,¢

-: _ -&<
': COO

-740 _, _ _L ,, N 0.0°.'._<
m/ / _ 'F= COO [ BOULDER (from 747 to 748.5 ft bgs)
I t '_ o '.&</ / _
/ /. re ,'.00
// // u_ o-.6(
/ / ¢o
/ / _ COD

-745 _, // _ 0 '.¢<
/ / -- "-O.0 _1-- POORLYGRADEDGRAVELWITHSAND:
/ / r- _ .&(
/, _, o 60% coarse grayel; 30%medium to_" 0 coarse sand;<5%non-plastic tines;
/ / · ,E), trace cobbles.t / ag '

."_ %' Gp __-
/, // ' (o _ _,_ BOULDER (749.5 to 750.5 ft. bgs)-750 _ , --'L _



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well17

PROJECT Jet Propu]sion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of E] Nido and Harriet SAMPLING METHOD Grab Samp]e from Shaker Screen

GEOLOGIST T. B]aney SURFACE ELEVATION I191.2

DRILLING CO Land Exploratory TOTAL DEPTH (ft) 835 ..

DATE (stant/finish) 03/28/95- 04/07/g5 APPROX. DEPTH TO WATER (ft bgs) I75.6

_ n__ C )'_ 0

well s le =amp _ _: Lithologic OescPiption
Completion No _ m _ _ o u_. _ _ and Notes

"_ _ _:'"_ Oi _ -_ co
o_ uJ _ ,!° , c -,-_ oa_ Oi CD_ O9
ED

-750 --p
/ IT 'O'_Gp POORLYGRADEDGRAVELWITH SAND: -
// _00_ 70% coarse grave,; round; 30% medium
/ to coarse sand, <5% non-plastic fines;
/ >o el trace cobbles and boulders.
/
/ o ._¢
/ J Yoo

_-755 I_ o o(
/ .00/

_/ SP POORLYGRADEDSANDWITH GRAVEL:
/ 75% fine to mediumsand; 15%fine
/
/ gravel;10% weathered bedrock.

- 760 /, N 0.0.'. .-.
2
/
/
/
/ · ' - m
/

/ / _._'

-765 / ro.o:GP POORLYGRADEDGRAVELWITH SAND:

G_pMp/ coarse sand partially cemented; <5% '

c..._ 85% fine to coarse gravel; 35%fine to
/,

/, _oc) non-plastc fines./

/ r.(_ POORLYGRADEDGRAVELWITHSILTAND/, o: ',, SAND:
/ _ r( < 55% fine to coarse gravel; 30% fine to

/770 / coarse sand, 10% non-plastic fines.

/ E SANDY SILT: 85% non-plastic

-o fines; 30% fine to mediumsand; 5% finec I to coarse gravel.
4-inch / o3 .....
Low ¢) SM SILTYSAND:60%fineto medium

--775 Carbon _ sand; 35%non-plastic fines; 5% fine
EndCap _ gravel.

o SILTY SAND WITH GRAVEL:60%
-_ fine to mediumsand; 25%non-plastic

(u \ fines;15%finegravelrn

--780 ,5////_/ co N 0.0 SILTY SAND: 60% fine to mediumsand; 35% non-plastic fines; 5% fine to-
_ coarse gravel.

SILTY SAND WITH GRAVEL: 80%
¢ GH \ fine to medium sand; 20% non-plastic

'- '_ fines; 20% fine to coarse ,qravel.

_)%_<_ SILTY GRAVEL WITH SAND: 50%

\

785 _ fine to coarse .qravel; 30% fine to

· !_<b coarse sand; 20% non-plastic fines.

'.'_

O¢._) BOULDER(from 788.5 to 789.5 ft bgs)
-790 _"'//_ SH SILTY SAND WITH GRAVEL:55_

fine to medium sand; 30% non-plasUc
fines; 15_ fine gravel.

_! ¢_GM SILTY GRAVEL WITH SAND: 50%

!_ fine to coarse gravel, subrounded;
-795 _).._ 30% tine to coarse sand, subangular; -20% non-plastic fines.

SM SILTY SAND WITH GRAVEL: 60%

: fine to medium sand, suburounded; 25%

non-plastic fines; 15%fine gravel.

-800 ---



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Nell 17

PROJECT Jet PropulsionLaboratory DRILLING METHOD ReverseCirculation MudRotary
LOCATION Cornerof EJ NJdoandHarriet SAMPLING METHOD GrabSamplefromShakerScreen
GEOLOGIST T. BJaney SURFACE ELEVATION 1.19].2 ........
DRILLING CO Lang Exploratory TOTAL DEPTH (ft) 835
DATE (start/finish) 03/28/g5-04/07/95 APPROX. DEPTH TO WATER (ff_ bgs) ]75.6 _

ir--t

Well S_l%ple _ _ _ o_ _ _' Lithologic Descriptionr- Completion _ ¢ _) _ o co· ,- and NotesaJ

>o _._oQ_ o oDJ o3
tm

-800 ---- S'C-600-OI _ 0.0 N 0.0: SN

-805 As Above

-810

-815 _ g( _ GP POORLYGRADEDGRAVELWITHSILT ANDc-
O ;_GM SAND:65%fineto coarsegravelsubangu ar to subrounded; 25%fine to

co F( (_' coarse sand, subrounded;lO_non-

ro o _t plasticfines;tracecobbles.

"' F(
O.

C

-820 _ N 0'0_'_ 0 BOULDER (from 820 to 821.5 ft bgs)
m t-fi-BR BEDROCK(?):Weatheredmaterial
m -p+-_' ap.p.earsto be igneous or metamorphicinCD

_++-
-825 __++-

_++-

i _++'

-83o _ : ;-+4_-++';-++';-++'i E+:-835 'L
Total Depth of Borehole = 835 ft bgs

_-840

-845

_850



Summary Casing Installation Log
'

Well No. MW-17
Job No. /;50

Client NaSa - JPL

Site JPL - OU3

Project Description grounduater investigation

Well Information

Reference Datum ground sur [ ace
Elevation of Datum 0.00 f t.

Position of MP Casing Top above / below Datum 0.05 ft. _ datum

Position of MP Casing Bottom Below Datm 760.14 {t. belou datum

Well Description tlPS8 ulth tlP55 top section
Other References

Log Information

Designed By DL Date 25 rn/_ c_

Approved By T_ Date Oto _Yta/4_?S

' Checked By DL/T.g . .. Date 05 _Yu_,_ f_g.

Computer File No. MWl7 Date F-ri Jun 16 07:56:34 1995

Sketch of Wellhead Completion

d66 /"' /'
" ';'//'K,<v-// 5 r_.S_r Lavcu

/_t _) '/'" ,/'

- -_-_-14-:,_& S-re.,--,_ [.ms,_a



Legend for Casing Installation Log
Well No. MW-17 .......
Job No. 650

: MP Log Description Q,mnl:ity MIa bag Deim__pt/on quaixtity

079

nP38 MEASU_EHENT PO_T O1S

[_]]_'_._]_l MP38 PACKER STIFFENED 015 0222
0237F05

-_ .P38 PUMPING POnT 005

['--'---] ,P38 CASING 5 FT. 012 022,
0225F05

[-------J nP30 CASIN6 2 FT. 009

0225F02

MP38 CASING I FT. 002

0225F01
MP3B ENO CAP 001

0223

'-_ MAGNETIC COLLAR 005

{--i_[{ MP-_St.._DiL_iSlAICaM:;It_ -_rfl :'4'

Ceo1 Ceo2 WellCasing

MILO STEEL PIPESTAINLESS STEEL SE_EEI



o

Summary Installation log _t_ Fri Jun 16 07:41:58 1995 Page: 1
Job No. 650 NASA - JPL Well No. MW-17

Scale MP Scale MP Scale MP Scale MP

Feet Log Feet Log Feet Log Feet koq

0 -- 100-- 200-- 300--

10-- 110-- 210 310--

20-- 120-- 220 320

30 -- 130 -- 230 -- 330 --

40 -- 140-- 240-- 340--

50 -- 150-- 250 350 --

Z
60-- 160-- 260 360

70 -- 170-- 270-- 370--

80-- 180-- 280 380--

L- L- '_-

90 -- 190-- 290 390

100-- 200 -- 300 -- 400 --



auznary Installation Log Dat_ Fri Jun 16 07:41:58 1995 Pag_ 2
b No. 650 NASA- ,IPL We_No. MW-17

Scale MP Scale _P _cale _ Scale _p

Feet Log Feet Log Feet Log Feet Log

400 -- 500 -- 600 2- 700 --

_[0 - 510 -- 610 i____ 710

420 - 520 -- 620 L- 720

430 -- 530 630 _- 730

440 -- 540 -- 640 2- 740 --

450 550 -- 650 _- 750 --

q60 560 -- 660 i- 760 __

470 570 -- 670 2- 770 __

480 590 680 r____ 780 L-

490 -- 590 -- 690 _- 790 _-

500 -- 600 700 -- 800 --



WELL MW-18

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E:kIPL\OU 1&3_RBFLYSHEETS.DOC



WELL CONSTRUCTIONLOG

WELL NUMBER: MW-18

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1225.66

i CASING ELEV (ft. above MSL): 1225.34

DRILLING SUMMARY

Traffic Box Locking Monument Cover DATE COMPLETED; 4/12/95 to 4/25/95/

· " =__ _1_GroundSurface DRILLING COMPANY: Lang Exploratory Drilling

Concrete _ I 4 ft. DRILLING RIG TYPE: Mud Rotary

Conductor _ _ TOTAL DEPTH DRILLED: 825 ft.

Casing _ 50 ft.

CONSTRUCTION DETAILS

FBorehole BOREHOLE DIAMETER: 15.75 in.
Grout _ (CONDUCTORCASING)

Screen Backfill CONDUCTOR CASING DIAMETER: 14 in.

Casing __ / Interval Interval CONDUCTOR CASING LENGTH: 50 ff.

/ 261 ff.

i ! 266 ft. BOREHOLE DIAMETER: 9.875 in.

J
276 ft.

Screen 283 ff. TOTAL WELL DEPTH: 731 ft.

319 ft. BLANK CASING TYPE: Low Carbon Steel

326 ff.
Filter Pack _ _336 ft. BLANK CASING DIAMETER: &inch

343 ft.

TOTAL BLANK CASING LENGTH: 681 ft.

416 ft.

421 ff. SCREEN TYPE: Stainless Steel

Seal 1431 ft. 436 ft. SCREEN SLOT SIZE: 0.010 inch

556 ft. INDIVIDUAL SCREEN LENGTH: 10 ff.

561 ft.

71 ft. SUMP LENGTH: 40 ft.
578 ft.

PROTECTIVE CASING STICKUP: None

673 ft.

681 ft. GROUT MATERIAL: Volclay Grout

691 ft.

Sump_ I 696 ft. SEAL MATERIAL: 1:1 Bentonite & Sand mix

731 ft. (BEC)

825 ft. ('rD) FILTER MATERIAL: #2 Sand

COMMENTS:

. /

L:_shared_everyone_jpl2_borelog_asbui[ts_westbay. xls



FOSTER WHEELER ENVIRONMENTAL CORPORATIOh
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION W. 4]tadena [?rive West of FlorencJta SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST C. KreJler SURFACE ELEVATION 1225.4

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 825 . '....... "

DATE (start/finish) 04/12/95-04/25/£5 APPROX. DEPTH TO WATER (ft lugs) 230.0

_1 .ID

We:l Sample _ cz _ _ S X E °agnidc NDoei_eCsr
_ Lithol iption

Completion NO. _ m _ r° Co
-_ '4._

Q_ O _- Im _J CO
O

Box : x ASPHALT - Pavement (0.5 feet thick)
· . BACKFILL (0.5-5.0 feet thick)

_;,_.
:4 / c'_, ,'* .·.·].]:LA'

-5 '.':,, ,'_ 3.C D N O.C ' '·'^', ,'> SM SILTY SAND WITH GRAVEL: Reddish
.^, ,._ brown; 75% fine to coarse sand, 15%
:_,, ,_ non- plastic fines; 10%fine gravel,
.A, "* subrounded;miceacous;Volumeof
.._.</ :X:^.j, ,.> sand 90% fine to medium grained and
?,, ,_ 10%coarse·
·_. / _ ,, _,--10 :,, ,._ 3.Cg NO.C
?:_' ¢-_ ". ,,
.'^':' ,'_ ·.'.· iSP POORLY GRADEDSAN0 WITH GRAVEL:
,_:,':' _'_ '-'·, Light red brown; 70% fine to coarse
?<.:' _._ · · grained sand. subrounded; 15%cobbles
:.^_' ,'_ ]-' and boulders; micaceous; Volume of
_ / c'_ '":_., ,_ .. sand 50% fine and 50% coarse; Volume

- 15 14-inch--)?._:.._ ,.>_'_ . of gravel 50% fine and 50% coarse
LOW :_._"; (_ ''_'

i! ,.Carbon ;' ' _'h

CasingC°nduct°r;";?;,i- 'i_ ' ··.'

-20 ?_J' ='_ '__ ].0 D N 0.0'""
_, ,._ roo . - BOULDERS/COBBLES ".... '

_.>. c' 0 ' .""

', _'_ .ET

:?; ,?_ _-',r -.'.'.
· vA

- 25 i¢ ,._ _

_"i' -u'_ ' .'-' COBBLE ZONE: max. size = t0 to 12
i_ .!/ _.._

i ' _ '_.__ - inches
..Y:_· _'_ o _ ' -'"
;'A / _.'-_ 0
:Y:_/ :'_ _ ,.. .' .

_m

-30 ;_ _ '.:_ ,-_ )·0 D N 0.0 '"' POORLYGRADED SAND WITH GRAVEL
., _-_ O__0

?:i' ,'_ OD ":" AND COBBLES
;,_; ::_ > ..
?i, ..

v_ '.'.·

--35 4-inch--,_; :';_ '.
LOW ::,t, ;:_Carbon ;.x' ,, '""
Blank :_ _ ,'_ "

:_ _ ._ · .'..

?_ ' ._

' ,'_ iO.Cg N 0.0.'..].' COBBLES/BOULDERS- 40 ;_..*, ._
?._, ,.x.. POORLYGRADED SAND WITH GRAVEL:
? _ ,'_
!:_, [._ '.'-' L ght brown; About 60% fine to coarse
;_ _ ,:_ '. sand, subrounded; 40% fine to gravel,..^ ,._ suDrounded;trace cobbles;micaceous;
?_, _.;_ "_" Volume of sand 30% fine and 70%

45 ,'_ ' medium to coarse; Volume of gravel
i!i! "_ 50% fine and 50% coarse.

J

;,,, ::_ ' :....

?,, ;:_ :-'.·

--50 ._ O.O D N 0.0 ' __ '



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet PropuJsion Laboratory DRILLING METHOD Reverse Circulation flud Rotary

LOCATTON W. A]tadena OrJve West of F]orencita SAMPLTNG METHOD Grab Samp]efrom Shaker Screen

· GEOLOGIST C. I(re]]er SURFACE ELEVATION ]225.4

DRILLING CO Lang Exp]oratory £rj]jjn¢ TOTAL DEPTH (ft) 825

DATE (start/finish) 04/]2/95- 04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

'_J ? r-I _ r'hO

>' Lithol iption
'- Completion No. E' u_ _ _: co

''° coi _ ::> i ._° C. r)
D

--50 /,F---_. %(-- SC-5t4-01 X "' !SP COBBLES/BOULDERSStop drilling with

//[ _ ' "" , auger
· . bucket at 50.5 feet below ground

:.-
/, _ _' '_' GP POORLYGRADEDGRAVELWITH COBBLES

,'.O0 AND BOULDERS: Light gray; about 80%/ _ _ .o(/ / fine to coarse gravel subrounded
60 ,/ / 4o.0 30% cobb es ani:l bouders; 0% coarse

-- i/, /, a..._< sand, subrounded; micaceous, trace -
/ / 40.0 pyrite; Volume gravel 40% fine and
// // o..-_< 60% coarse.
/ / 40.0
/ //i D.-._,(

o.o
-65 /: :):_c

// .O.0
/ :_.'.&c
// i .o. 0

D :&c
m '.00

-70 /, :5 3.C N 3.C2::8cG_
/ :_ '.0.0
/ .- Drill chatter; tough drilling - large
/ _ '.O0' boulder
z., --= :,:_c
/ o }'.0.0!

-75 4-inch- --e ;// _ O'._qLo,,, i;
Carbon _/ _ o :_<
Blank /, '-o_ )'.0.0

/ rn O. ',4</
/ >' )'O.0
/ m O.:&<-80 / / DrillingMudParameters:

:0 0 Nudweiaht: 8.5 Ibs/g.al;
// > o .._< Viscosity: 36 seconas;_'.0.0 Sand content: 0.25_

/ O.'._(/
/ F.O.O
// o :,_<

-85 // r.o.o
/ o _&<
/ COO/
/ _ -&(
/ F.O.O/
/ o -A(

-90 _,! 0.0 N 0.0_'.o.0
/i o...,_<
/ COD/
/ O:,_< Becoming finer grained at 93.0 feet bgs./
/ CO.O
/ o.:_( POORLYGRADEDGRAVELWITH SAND:

Light gray' About 60% fine to coarse -
-95 // ,'.0.0 gravel; surrounded to subangular; 30_
r :// o...b( mediumto coarse sand subrounded;

./ ,'.O0 10%cobbles and boulders; Voume ofi/
: _/ _'.,( .(]ravel 50% fine and 50% coarse;

I_ ,'.00 Volume of sand 30% fine and 70%

-- 100 iz/ 0_,.( coarse.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI',
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLTNG METHOD Reverse Circulation MudRotary

LOCATION t¢. A1tadena Drive West of FlorencJta SANPLING NETHOD Stab Sample from Shaker Screen

GEOLOGIST C. Kre]]er SURFACE ELEVATION I225.4 ' .... J

DRILLING CO Lang Exploratory £ri]]ing TOTAL DEPTH (ft) 825

DATE {star't/finish) 04/12/95-04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0
ir--t

c ;>, o

Well S%%p 1e _-- Lithol ipt ionCompletion . m _ o co
4_ _ 4_ (33fO <_ -_ 0 J::
n U3 ;> %0-0 r ._ C3eo o m j 09
o

-100 /7--/7 SC-515-01 Xi3.C N _ '°' SP/ / ,'.0.0
/ / o._,<
/ / '.O.O/ /

ltl // ,'.O. 0

/ / ,'.00
/ / o,.&(/ /
/ / .O0

/ / ! .o.0/ /
-- I iO / ,/ i 0.0 N 0.0:) .._c

i/ :/ '.O0I/ ,/
I/ m/ :_'.6¢
'ti l/ '.o0
/ / D.'.o_
/ / '.o0/ /
/ / D...'&d-115 / /
/ / '.o.0
/ / :) .o<
; //, i.o.0
/ O't_<

- 120 5 Colorchangeto darkgray; _¢_ F.O.O
o.-¢< BOULDER (from 120 to 121feet bgs)

l 2, o. :_<

>.o. 0

>'.o.0 COBBLES/BOULDERS
r_) 0 '&(

-- 125 4-inch -- -e _ _ >'.0.0 -
Low ";d _- o _o<o

Carbon _ _ >'.o0Blank _ o.-_< POORLYGRADEDGRAVEL WITH SAND:
/ m >:O0 Light orange gray; About 40% fine to
// _o>' c) .._< coarse gravel, subrounded; 30% fine

- 130 / _ O.C N O.CF.O.O to coarse sand, subrounded; 30% -_
/ _ o'._( cobbles and boulders; Volume of
// > F.O.O gravel 20% fine and 80% coarse;
_, o. :o( Volume of sand 10%fine and 90%medium to coarse.
/ KO.O
_'I Q :6<

- t35 // F.o.0 COBBLES/BOULDERS
o.-,;<

_: Becomingfinegrained/.O0

/ o..._( POORLYGRADEDGRAVEL WITH SAND:

: F.O.O Light orange gray; About 50% fine too.:8< coarse .qravel, subrounded to
- 140 // // _'.o.0 subanguTar 45% fine to coarse sand,

/ / o.m< subrounded; 5% cobbles and bou ders, -
Volume of gravel 80% fine and 20_// // '.o.0 coarse; Volume of sand 50% fine and

// // o..._4 50% medium to coarse.
/ / /.0.0
/ / _ :_<
// // ,'.o0 Increase in coarse grained component.

- 145 / / o..._</ /
/ / ,'.o.0

! ,'.o0 ....../ /
/, / j o.:¢c

-- 150 _ ¢ J :).0 N 0.0 '''OO



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION W. AJtadena Drive West of Florencita SAMPLING METHOD Grab SampJe from Shaker Screen

" GEOLOGIST C. Kre]Ier SURFACE ELEVATION 1225.4

DRILLING CO Lang Exp]oratoryOrilling TOTAL DEPTH (ft) 825 .-

DATE (start/finish) 04/I2/95-04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

N ¢-_

- _ _3 o_!,: o E
%%p _ _ _ _' Lithol%%idC Description

Well S le _ o 03
Completion . m _ Notes

_ _ 03ID.. 03 _ O0 -,"_ (.3Q_ O CD J U3D

_.. O b- 5o II ,:ooGP
' / }'.0 O'/ /=
/ /i o...&<_' _i ,'.o.0'

- 155 _ _ o..,_c
_i _, _'.oo
,_ / o.-._¢
/, / F.O0:
/ / o_' _,¢
/,z // ,'.oo!

-tG0 ii. _ o.._
/ / F.Oo/ /

/ 0 '&<

/' /,/ o._"O'0 ! POORLYGRADEDGRAVEL WITH SAND:
brown;About55%fineto

Reddish

/ r.O.O / coarse gravel, subrounded to .

/ /
- 165 // // o..,_< subangu[ar; 45% fine to coarse sand,

, _:o.0 subrounded; Volume of gravel 80% fine-o.o< and 20% coarse; Volume of sand 50% -, ._ _ fine and 50% medium to coarse.

l/ ,'.o.0GPi/ /
/ / _ o.,¢ ../- COBBLES/BOULDERS - increased drill
/ / = r.o.0 chatter.

-170 _, _, _ 3.0 N O.Oo.&, / POORLYGRADED SAND WITH SILT:

// // _z _,0.O' / Light reddish brown; 85% fine tocoarse sand, subrounded; 10%

///, //4 _. '.-:.]SP non-plastic fines; 5% fine gravel
// // _: subrounded micaceous; Volumeofo '-" sand 70% fine and 30% medum to
/

- 175 4-inch-- _,--e
Q_ coarse.

LOW / /, _ ".o.o GP ___- POORLYGRADEDGRAVELWITHSAND
Carbon _'i / "i-' SP POORLYGRADED SAND WITH GRAVEL:
Blank _,' / m_ ' Light reddish brown; 70% fine to

/J _ :'_::. coarse sand, subrounded; 30% fine
/ /, _o>' .. . gravel subangular.to subrounded,

-- !80 // / _ · trace non plastic fines; micaceous;
/ / _ · " Volume of sand 70% fine and 30%
/i / > _"'_' GP mediumto coarse.
,ii _ ,'.o.0

F.O.0 Drilling Mud Parameters:

_, /, o. ' d Mudwe!ght: 8.9 lbs/gal; -
--185 /, / ,'.O.0 Viscosity: 40 seconas;Sand content: 1.0%

/ / o.'.6(
/ / COO/ /
/ / o.-_< COBBLES/BOULDERS - increased drill
_, // ,'.0.0 chatter.
/ /, o.:6< POORLYGRADED GRAVEL WITH SAND:

- :190 /,¢ // 3.0 N 0.0,'.o0 Light orange brown;About 55% fine to -
/ / o 'd coarse gravel, subrounded to .
/ / r O.O subangufar; 45% fine to coarse sand,
/ /, _. _< subrounded; trace cobbies; micaceous; '/ / Volume of gravel 80% fine and 20%
/ / ,'.o.0 coarse; Volumeof sand 20% fine ana
/ t O.'A</ / 80% coarse.
/ / EO.o- 195 / /
/ / O'6<
/ / ¢.O.0

/' F.O.O
o.

-200 _-- 'O_1



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud£o_ary

LOCATION W. Mtadena Drive West of F]orencJta SAMPLING METHOD Grab SampJe from Shaker Screen

GEOLOGIST C. Krel]ee SURFACE ELEVATION I225.4 ....

DRILLING CO Lang ExpJonatoey Bpi]ling TOTAL DEPTH (ft) 825

DATE (start/finish)' 04/i2/95-04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

N D ._D

_%p ,_ cz r- _ >' Lithologic Description
Well S le c _ _ _ -_ o og

r- Completion . e m _ and Notes

O m J 09

-200 _--_ [ SC-517-01 X 0.0 N ___..0.0'._-_' COBBLES/BOULDERS Directional surveyY r at 200 feet bgs = .88'
O._6(

// J '.0.0 POORLYGRADEDGRAVEL WITH SAND
t t/ [ °o'

_ ,'.00

_ _ 0 5 ¢ o ..8<
· 21 : ,'.oo
/ // j o...&(
/ / _O0

fi // Ct'.&(
/

//-' // 3.C N O,C.'.-].: SP POORLYGRAOEO SAND WITH GRAVEL:>' / Light orange Drown; 65% fine to
/ / --' ' coarse sand, subrounded; 35% fine to
/ / -.°.· coarse, gravel, subangulsr to
/ / '-. subrounded; micaceous; Volume of

:'-'i sand 10%fine and 90% mediumto
/ / coarse; Volume of gravel 95%fine and
/ / .?,' 5% coarse.-2t5 /f ..-.
/ /

.:.'.-

il; ·'.-:-:.
-220 / /

; ':::.:.' POORLYGRADEDSANOWITHGRAVEL:

'¢ _' '"]i]'] coarsesand,suorounded; 40_ fine to

// / Light orange, brgwn; 60% fine to
/ / T= ' coarse, gravel subrounded; trace
/ / o cobbles; m_caceous; Volume of sandi/ /

-225 4-inch --/_--e / _ .'.'i-] 20% fine and 80% medium to coarse.
LOW / _ '-'.'
Carbon _ -- .'..'¢:: . .
Blank / _ ... '/ m

(117 '_
_230 / _9_o o.o N 0.0 -'.'.

/ O '._.'/ > . -
m -. ·-

· ." - COBBLES/BOULDERS - Increase in

· .._.' gravel content and drill chatter.
235

· POORLYGRADEDGRAVELWITH SAND:

·-]-'.. Light orange brown;About 55% fine toi . coarse gravel, suDrounded to
'-. _ subangufar; 45% fine to coarse sand,
.'-' subrounded; trace cobbles; micaceous;

_.'._, Volume of gravel 75% fine and 25%
-240 ,:0.0 GP coarse; Volume of sand 20% fine and -

o...¢< 80% medium to coarse.
Lo.o
o. :&< - Thin lens of fine grained sand from
,to.o 246-246.5 feet bgs.

/, j _ :6 _ POORLYGRADEDSAND WITH GRAVEL:
'.0.0 Light orange brown; About 70% fine to-

-245 // ' o d ._ coarse sana, subrounded; 30% fine to
/ ,:0.0 coarse gravel, subangular; micaceous;

f / _'J m o.-_( Volume of sand 15%fine and 85%

·_,, mediumto coarse;Volumeof gravel/

2 /I J " SP 85% fine and 15%coarse./ / · , .-. --

--250 _/--_/ 'f D.C N 0.0 - ' ___



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION W. Altadena Drive West of F]orencita SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST C. Kreller SURFACE ELEVATION ]225.4

DRILLING CO Lang Exploratory OrJ]IJng TOTAL DEPTH (ft) 825

DATE (st:art/finish) 04/i2/95-04/25/95 APPROX. DEPTH TO WATER (ft: bgs) 230.0

_ = o 51Well Sample _ c_,._ _ _ % co Litho]ogic Descriptionr Completion No. _ mu andNotes
4._ Cf)

Q)O' CO _:>!O __0 '1_ 'S Or)O
r-h

-25o --/7 ._E -'.-.IsP
_' .O.O_"'_'G'p POORLYGRADEDGRAVELWITHSAND:

I / _ .o.0 subangular; 45% fine to coarse sand,

Lightorangebrown;About55%fineto
'.o( coarse gravel, subrounded to

_, '_ a..,_( subrounded; trace cobbles; micaceous;
-255 /'i 'E ,, '.0.0 Volume of gravel 80% fine and 20%

/i a_ 'F= 2-,_< coarse; Volume of sand 15%fine andm " 85%mediumto coarse./ -c '.0.0

_ ro.o0 '64
c >.0.0

' c O'.6(
"' :: ' _ >'.O.0
'.[' Q,... i;:: a: o.-._c
':' I:( >.o.0
:i:: i.:. o-.,sc

-265 :'.. -: >'.o.0
...__ ... o. _c

i ::_-" I >'.o.o
'·"_ '-' m O-.&c
']':--- .:. i
·':i-- ': I '"" ' SP POORLYGRADEDSAND WITH GRAVEL:

' " " :-'i---- ': ' ""-
p Light orange brown; About 85% fine to270 '.':!-- .' _ 0.0 N 0.0 :·'.'. coarse sand, subrounded; 15%fine -

_-- '- ' · X gravel; micaceous; Volume of sand 10%
4_inch -- _ :' roco _' 'o' fine and 90% medium to coarse.

__ F.oo GPStainless .':1 -: co

Screen, : _ _ POORLYGRADEDGRAVELWITHSAND
O.OlO-inch · _ "'']·' SP POORLYGRADEDSAND WITH GRAVEL:

-- '- -." Lightorangebrown;About85%fineto
_275 Slot Size :; -- ':' coarse sand, subrounded; 15%fine..';__---- .. .-..:.-

.:] .:. .. gravel;micaceous;Volumeof sand10%'- fine and 90% medium to coarse·
· ' ].':: -:' .,

,:: -:' _..'o_
-280 ,:_ .:. ..o.ojGP POORLYGRADEDGRAVEL WITH SAND:Light orange brown; About 60% fine to-

.:_ .:. o..o_ coarse gravel, subangular 40% fine to,.0.0 coarse sana, subroun_ed; micaceous;
:. ,f c_._< Volumeof gravel 50% fine and 50%
;; -;(- ,.o. 0 coarse; Volume of sand 80% coarse
/ o ,_ 20%fine./

-285 / ,'o. 0
/, _ o-_< COBBLES/BOULDERS (from 284-285
/ _ ,'.0.0 feet bgs)/
/ ._x o.- 6<

//I m ,'.0.0 Directional Survey = 1'/ '0 O. '.&<

--290 4-inch --/, mu) 3.C N 0.0".0.0O. '. _<
Low / _ '.0.0
Carbon //, _. O,'&<
Blank /,i _ :0.0

. /i '_ O.-_4

-295 /i _ o. 0
/ _ 0 -.&<
/ m .-0. 0

;/ _ 40.0
!_': / o',_,

· ' / __L_ coo300 /-- - '



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DR]:LLING METHOD Reverse Circulation Mud Rotary

LOCATION W. Altadena Drive West of Florencita SAMPLING METHOD Grab Sample from Shaker Screen
GEOLOGIST C. Kre]]er SURFACE ELEVATION t225.4

DRILLING CO Lang ExploratoryDrilling TOTAL DEPTH (ft) 825

DATE (start/finish) 04/I2/95-04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

Well Sample Litho1C_gnZdCNDoetSeCs_iptionCompletion No.

T SC-519-01 BOULDER(from301-305feet bgs)
tough

drilling, granitic cuttings.

?_ POORLYGRADEDGRAVELWITHSAND:
E Lightorangebrown;About55%fineto

coarsegravel,subangular;40%fineto
_- coarse sand, subrounded; traceco
cn cobbles; micaceous; Volume of gravel
rn 85% fine and 15%coarse; Volume of

sand15%fineand85%mediumto
4-inch -- "'o_ coarse.
Low
Carbon c

o COBBLES/BOULDERS- increased drillBlank
c chatter.
QJ
m

f,o

Increase in fine grained sand; Volume of '
sand 40% fine and 60% medium to coarse;-
color changeto reddish brown. - '
SILTY SAND: Reddish brown; about 80%

fine to coarse sand, subrounded; 15%
non-plastic fines; 5% fine gravel,
subrounded; micaceous; Volume of
sand 80% fine and 20% medium to
coarse.

POORLYGRADED GRAVEL WITH SAND: 4
Light reddish brown; About 55% fine to |
coarse gravel, subangular to
subrouncled; 45% fine to coarse sand,
subrounded; micaceous; Volume of
gravel 85%fine and 15%coarse;
Volume of sand 15%fine and 85%
mediumto coarse.

C
I1D
u_ SILTY SANDWITH GRAVEL: Reddish

4-inch -- co brown; About 75% fine to coarse sand,
Stainless _ subrounded; 15%non-plastic fines; 10%

fine gravel subangular; micaceous;
Steel :m Volume of sand 7074 f ne and 30%Screen
0.010- nch mediumto coarse.
Slot Size

POORLY GRADED GRAVEL WITH SAND
SILTY SANDWITH GRAVEL: Reddish

brown; About 75% fine to coarse sand,
subrounded; 15%non-plastic fines; I0%
fine gravel subanqular; micaceous;
Volumeof sand 70-%f ne and 30%
mediumto coarse.

POORLYGRADEDGRAVEL WITH SAND:
. Light reddish brown; About 60% fine to

coarse gravel, subangular; 40% fine to
coarse sand, subrounded; trace
cobbles' micaceous' Volume of gravel
80% fine and 20% c'oarse; Volume of
sand 20% fine and 80% medium to
coarse.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOh
Monitoring Well18

PROJECT Jet Propulsion Laboratory , DRILLING METHOD Reverse Circulation MudRotary

LOCATION W. Mtadena Drive West of FJorencJta SANPLTNG METHOD Grab Sample from Shaker Screen

GEOLOGIST C. Krel]er SURFACE ELEVATION ]225.4

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 825 .

DATE (start/finish) 04/i2/95-04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

Well Sample L i t ho10agidcNDoetSeCsPi p t i onCompletion No.

POORLY GRADED GRAVEL WITH SAND:
Light reddish brown; About 60% fine to
coarse gravel, subangular to
subrouncled; 40% fine to coarse sand,
subrounded; trace cobbles; micaceous
Volume of gravel 80% fine and 20%
coarse Volume of sand 20% fine and
80% medum to coarse.

Thin lens of fine grained sand from
365-366 feet bgs.

._ Interbedded GP + SMwith Gravel from
'' -- 365-371feetbgs.

e SILTY SAND: Dark reddish about 80%
fine to coarse sand, subrounded; 20%

c non-plastic fines; m_caceous; Volume
Q oco of sand 90% fine and 10%medium to

rD coarse.
4-inch -- :":
Low
Carbon .'_
Blank o

c
Q_

rn
Asaboveexceptvolumeof sandis 80A
fine and 20%medium to coarse

Color change to orange brown from
386-388 feet bgs. .

Birectional survey = 1.5'



FOSTER WHEELER ENVIRONMENTAL CORPORAT!O___NN
Monitoring Wel'i18

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation t,ludRotary

LOCATION W. AltadenaOrive West of Ftorencita SAMPLING METHOD Grab Sample from ShakerScreen-

GEOLOGIST C. Kreller SURFACE ELEVATION 1225.4

DRILLING CO Lang ExploratoryDrilling TOTAL DEPTH (ft) B25

DATE (start/finish) 04/I2/95-04/25/95 APPROX. DEPTH TO WATER (ft bgs) .230.0"_

weii sample _ __ g _5 _ co_' LitholOagnidCDescription
Completion No. m z_ Notes

4_ <_ 4_co

C] 0 CD_JOg

-400 7

I--2 _..o _,

/ / T IISC-520-01 X 0.0 N GP POORLYGRADED GRAVEL WITH SAND:d00/ / Reddish brown; About 55% fine to
_, / _ o O< coarse gravel, subangular to

" '.o.0 subroun(]ed;45%fine to coarse sand,
/// _ '_ ::) b< subrounded; trace cobbles; micaceous;
_, /, m .0.0 Volume of gravel is 80% fine and 20%o.:b( coarse;VoTumeof sandis 15%fine and.

-405 //i _'i c L00 85% medium to coarse.
/ /,

¢o .o.0
/_ /// -_ _.'.o<
/ /

-410 4_inch--,_--e / 'E: 3.0 N 3.C_:6 (
LOW '// _ e .O.O
Carbon / / c _ ·_(
Blank /, // °_m '.0.0

- / '// _ '.0.0
415 // i/ _:&<

/ / ,t '.0.0

6 Y.O.0
.:. .: _ · &(
.': _:O,0
;-.' -:- c>:8(

-420 '": : Foo Slow drilling - drill chatter.
[:"-- ::: o -.,_(
':-:_,:.' _to 0 POORLYGRADEDGRAVEL WITH SAND:Light brown; About 60% fine to coarse
!.:'_-h:' (>.._c gravel, subangular to subrounded; 40%
il-'---i]-_ _ >'.o0 fine to coarse sand, subrounded;
L.:---I:' ,- _ .Dc trace cobbles; micaceous; Volume ofd_

-425 '.:.---!.1- CO _too gravel is T0% fine and 30% coarse;
4-inch --,_.-e- :-__,.. co o. o¢ Volume of sand is 20% fine and 80%
Stainless :::'-- !:'. _ F.O.O coarse.
Steel :.'---- i.:- _ o .._c

..--'.Screen r.o.o:

430 SlotO'OO-sizenCh":'::--:':---:':_ ' _ SP POORLYGRADED SAND WITH SILT:
- '----'-"....__... O.C N O.O.'.ii i SM Reddish brown; About 85% fine to

..:...--.::.! coarse sand subrounded; 10%.. . non-plastic fines; 5% fine gravel,
'-:. '-'_ ' subrounded; micaceous; Volume of.;I
:' · sand is 80% fine and 20% medium to
:-:- :-7 -. coarse.

-435 ::_' ::fi '_,
:'- ::i _,_ ,:¢ ,, GPJ POORLYGRADED GRAVEL WITH SAND:

F " _, _ _ Lightbrown;About60%fineto coarse
- -. gravel, subangular to subrounded; 40%

fine to coarse sand, subrounded;
trace cobbies; micaceous_ Volume of

--_ gravelis 70%fine and30%coarse;
-440 / e ?olume of sand is 20% fine and 80% .J/ 'o,- coarse. /

fO

/ CO POORLYGRADED SAND WITH SILT: Dark
/ rD reddish brown; About 85_ fine to

o
/ --. coarse sand, subrounded 10%non-

445 _, **z_ plastic fines; 5% fine gravel,- c subrounded; micaceous; partial
/ o cementation; Volume of sand is 80%
//I _ fine and 20% medium to coarse.
,_I rr,i ..

-450 --/; ' 0.0 N 3.C



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet PropulsionLaboratory DRILLING METHOD ReverseCirculationMud Rotary

LOCATION Il.AltadenaDriveWestof Florencita SANPLZNG METHOD GrabSamplefromShakenScreen

GEOLOGIST C. Kne]]er SURFACE ELEVATION 1225.4
DRILLING CO LongExp_loratoryOri]JJng TOTAL DEPTH (ft) 825
DATE (start/finish) 04/I2/95-04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

rh

Well Sample _-- _ °__ _ o_' Litholoagn[cDescription

_ Completion No. _j X ._ _D __m _ co d Notes
O 02 ..J Cf)

r-_

-450 _--_ _' - sP/ '" SM
/ i%

/ /
/ /
/ /

/ / :'.1/ / :
/ / ,..-455 / // / '4

/ /
/ /

¢ 5 _ -':
/ / ·

reddish brown: About 85% fine to
" coarse sand, subrounded;10%non-
'-' plastic fines; 5% fine gravel

_ i · subrounded;micaceous;partialcementation; Volumeof sand is 80%I/ // / .i fineand20%mediumtocoarse.

-465 _ _ .?/ / .,
/ /
/ /
/ /
/ / _ '.

-- 470 / '/ _ 0.0 U O.C -.5 5 __
// ¢ _ ..5 _

_ !5 5 _

lC // m -.

475 4-inch--/'_ / _ -.
Low / / m
Carbon / -_ "

// _- .O -
Blank / / -_

/ / C '.0
i / / m ' '

i¢/ _ '. Color change - very dark red/brown and '
// // -. cemented1481-482 ft bgs)
5 ii ..
/ /, " Color change to orange brown

-485 i5 /
_ 5
/ / -.'

,/ _, Directional Survey = 125'
'.1

:/ ]/ '.1

-490 i// /_, j POORLYGRADEDSANDWITHSILT: Dark/ 0.0 N O.O.] orange brown; About 85%fine tocoarse sand, subrounded;10%non-
Ji ,// :'. plastic fines; 5%fine grave.I, .
// i/ .., subrounded;micaceous:VOlumeof// sand is 85%fine and 15%mediumto
/

:/ / I." coarse.5 5-495 / _/ '.,

! ,! .::.'.
/ _/ ,..

_5oo 5 5 ..



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI',
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION W. Altadena Drive West of FlorencJta SAMPLING METHOD Grab Samplefrom Shaker Screen

GEOLOGTST C. Kre]Jer SURFACE ELEVATION 1225.4

DRILLING CO Lang ExploratoryDrilling TOTAL DEPTH (ft) 825

DATE (start/finish) 04/12/95- 04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

Well S_qmple __c_ ; °_ d _ oD> Lit'holOgrl[C DescriptionCompletion m _ ¢o d Notes
' -_ 0 _ 4_ Cf)

Cl. -_ _

C"I 0

-500 7--/7 " SC-520-02x-0.0 N .'. __

i 5 -- .'. SM
:// /
I/ /

-5o5 f/ ;

i¢
-51o 5

_ 3.C N 3.C

¢
-515 _' /

- 1

-52o ii Y, =-;
/ ?_

CO

--525 4-inch 5r-_ 5 rn-- :_ POORLYGRADEDSANDWITHSILT:

Low /

Carbon // // _ Reddishbrown;About 85% fineto
Blank _ /, ._ coarse sand subrounded; 10%non-o pasrc f res;5% finegravel.

// / _ subrounded; micaceous; Volumeof
/,i / m sand is 85% fine and 15%medium to

-530 // /// m coarse./i

i //; POORLYGRADEDSAND WITH GRAVEL:Lightreddishbrown;About70%fineto
coarse sand, subrounded; 25%fine to
coarse gravel; 5% non plastic fines;

// /, micaceous; Volume of sand 40% fine
-535 // // and 60% medium to coarse.

I// // POORLYGRADEDSAND WITH SILT AND
J/, // GRAVEL: Reddish brown; about 60%

-540 _, _, ; fine to coarse sand, subrounded; 10% -non- plastic fines; 30% fine to coarse .
/ gravel, subangular to subrounded; 10%

nonptastic fines; micaceous; Volume 0T'

i// sand40% fine and 60% mediumto/, coarse; Volume of gravel 80% fine and20% coarse.
-545 _/ _,

/, /' Increase in gravel content

//' i J 50% fine to coarse sand; 40% fine to_,, . _ coarse gravel; 10%non plastic fines. ,

_550 _/__ z/ ,_ 3.C N O.C



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI',
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLING METHOD ReverseCirculatian MudRotary
LOCATION W. A]tadena Drive Westof FJorencJta SAMPLING METHOD GrabSamplefrom ShakerScreen
GEOLOGIST C. Krel]er SURFACE ELEVATION I225.4
DRILLING CO Lang ExplOratory Drilling TOTAL DEPTH (ft) 825
DATE (start/finish) 04/]2/95-04/25/£5 APPROX. DEPTH TO WATER (ft bgs) 230.0

r..O E .u'' N (:D t"_

Well S_moPle _ c__ o_ _l c_ Lithologic Description
r- Completion _-_ tn _D _ ¢o and Notes

o_
CD.

83 o co _
rm ID

.__

-55o _---_, T E L"- i5_8.
' m iSM5

[..-

[ C_ i ..
;' !

._ Ii: ..:
-

L560 i::: i:: ..,
!:::--.:: i _o'

-- · SAND:Reddishbrown;About55%fine
i! ]:I-- , o..o< to coarse gravel, subangular;35%fine
·:'"--- i i F.OO to coarsesand,subrounded;10%non-- .. o. :o< plastic fines; micaceous;Volumeof
.--.",--565 .:.__-. _D _O0 gravel70%fineand30%coarse;

4-inch -- _.-4__,'..m rD O.:_¢ Volumeor sand30%fineand70%
Stainless '.--:.': " cn F.O0 mediumto coarse.
Steel .:.--_ .:., __ o :,_(
Screen ':-_ :: _ _'.O.0

,, 0,010_rich :-__ :-i =,: _:dc
-570 Slot Size i::'--i:' 3.C N 0.0,'.00

i:.'-- .i c_,_cCO.Oi.- ,"-
>.- .., O.-8¢

;..: :: _AO.O'
.: _]i SM SILTY SAND:Reddishbrown;about 65%

--575 b' :-] fine to mediumsand, subrounded;35%-
;:.. .:. Iow plastic fines; micaceous;Volumeofm'.' sand 85%fine and 15%medium.
:-:' !:( ,f
:' _ _ Decrease in fine content to 2.0%

/, non-plastic fines; 75%fine to coarse
I 580 sand; 5% fine gravel.

POORLYGRADEDSANDWITHSILT ANDGRAVEL:Redbrown;about75%fineto
// _ coarse sand subrounded;15%fine

-585 4-inch -- --e /, ?- .'.. gravel, subangularto subrounded;t0%E nonplastic fines; micaceous;Volumeof-
Low / sand40% fine and 60%medium
Carbon // _- coarse.
Blank / rD/ o'3

// _¢n _.-o' Gp \ Directional Survey = 1'
-590 / -, '.o.0 POORLYGRADEDGRAVELWITHSAND: __, _ 0.0 N iO.C_ :a< Light red brown;about 50%fine to

/ 'F 40.0 coarse Qravel subangularto
/ o 2,16( suDrounoed;45%f ne to coarse sand,

" 'O.0 subrounded;5%non- plastic fines;/ Volumeof _ravel 85% fine and 15%
(o .O.0 coarse; VoTumeof sand 40% fine and- 60%mediumto coarse.-595 / _ 3.:o<

/ ¢ ,,

_, SM SILTY SAND:Reddishbrown;About 80%fine to mediumsand,

subrounded;20%non-plastic fines;
micaceous,

-600 -- ---- _GP,



FOSTER WHEELER ENVIRONMENTAL CORPORATIOIx
Monitoring Well 18

PROJECT Jet PropuJsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATTON W. A]tadena Drive West of Florencita SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST C. Kre]ler SURFACE ELEVATION i225.4 ,.....

DRILLING CO Lang Exploratory£rj]]ing TOTAL DEPTH (ft) 825

DATE (start/finish) 04/]2/g5-04/25/95 APPROX. DEPTH TO WATER (ft bgs) 230.0

DJn - O E

Well S_jr?le _ _cz .T_ _ _r- "'o co>' LitholC?niC Description
._c Completion · e _'_) rD z: d Notes

r-_ O _ _J (/3

-600

/ ,/ _ SAND: Reddish brown; About 50% fine

/ / -!, \ to coarse gravel, subangular; 35% fine
, / to coarse sand, subrouneed; 10%

;/ .'.] _ \ non-plastic fines.]/

--605 _, POORLYGRADEDSAND WITH SILT:
// Reddish brown; About 80% fine to
/ SM coarse sand, subrounded; 10%non-
/ ' plastic fines; I0% fine gravel,

/
--610 0.0 N O.0_( . fine to mediumsand,subrounded;20%-

non-plastic fines; m_caceous.
!

, POORLYGRADEDGRAVELWITHSILTAND

o(_ SAND: Reddishbrown:About50%// /, fine to coarse clravel, subangular to
-615 /, /, _ sub- rounded; 40% fine to coarse/.c < sand subrounded; 10% non-plastic -

_. h fines; micaceous; Volume of gravel 60%'
.c. v fine and 40% coarse; Volume of sand

/'i // J g < 25% fine and 75%coarse.
/' /, .ct1

J / = _ v'
/ /'!

-620 / //j ?_ SM
/ /i E Increase drill chatter - becoming more/
/ /,,I _ -% coarse grained
/ / _' SILTY SAND: Reddish brown; about 80%

oD ,.C fine to medium sand, subrounded; 20%
/ / _ . < non-plastic fines; micaceous.

-625 Low4-inch-- /'/-'e /// --._ >tqm'_ _-.o_ POORLYGRADEDGRAVELWITHSILT AND
Carbon ,_ _, ._ >-o.o-GP _ SAND: As Above
Blank / / O. o...6c POORLYGRADEDGRAVEL WITH SAND:

I/, // _- _:o0 Light red brown; about 60% fine toO,_/ / coarse gravel, subangular to

,/, _ 3 O N O.O_'q subrouncled: 45% fine to coarse sand, _

'/ _: f Volume of gravel 45% fine and 55%

i , o. subrounded; 5% non- plastic fines;// K(. coarse: Volume of sand 20% fine and

_ i_ SM 80% coarse./ POORLYGRADEDGRAVEL WITH SAND

-635 // / AND SILT: -, / As above
SILTY SAND WITH GRAVEL: Dark

_, reddish brown; About 65% fine tocoarse sand, subrounded; 20% non- fi/
plastic fines: 15%fine gravel,, d

// subangular; partially cementea;

-640 __. _ micaceous.,/

"' _ Color change to light red brown.

I /- siltBec°miogcoarser grained/decrease incontent.

-645 ,_. i./ i , ,. POORLYGRADEDGRAVEL WITH SILT AND-, SAND:Lightreddishbrown;About

i 50% fine to coarse gravel, subangular;

40% fine to coarse sand, subrounded;10%non-plastic fines; micaceous:
i ,C_j _ Volume of gravel 70% fine and 30% ,

650 //z O.C N 3.C _ '<'GM coarse; Volume of sand 50% fine and ....."_'- 55%mediumtocoarse.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet PropulsionLaboratory DRILLING METHOD ReverSeCirculationMud Rotary

LOCATION W. AltadenaDrive West of FIorencita SAMPLING METHOD Grab Sample from ShakerScreen

...., GEOLOGIST C. Kreller SURFACE ELEVATION ]225.4

DRILLING CO Lang ExploratoryDrilling TOTAL DEPTH (ft) 825

DATE (start/finish) 04/12/95-04/25/95 APPROX, DEPTH TO WATER (ft bgs) 230.0

O E

Well SampZe _ cl p' _ ¢ _ _' ogic03

Completion No _ _ _ _ Litholand NotesOeScpipti°n· .,--,o _ .,3 co
O rn ._J CO

O

-650

' GM

_, _ SH SILTY SAND: Reddish brown; about 65%
-655 / = fine to coarse sand, subrounded: 25% -

i " non-plasticfines;10%fine gravel;
I

/ _ micaceous; Volume of sand '80% fine
//i // __ and 20% medium to coarse.
/ / E

/// _' = - _ _ POORLYGRADEDGRAVEL NITH SILT ANDm 'C SAND: Light reddish brown; About -J / u_
-660 _, /, 2 ] ;_ 50% fine to coarse gravel subangular;

/ /' _: '.C(%' 40% f ne to coarse sand, subrounded;
/, /,_ _ 2,_V 10% non-plastic fines; micaceous;

./, //I ._ % < Volume of gravel 70% fine and 30%o _ coarse; Volume of sand 50% fine and
x/ // _ SM \ 55% mediumto coarse.

\
-665 4-inch ?--e // mLow ,_ / SILTY SAND WITH GRAVEL: Reddish

Carbon / / co brown;

Blank _, / _ _I/'_!_G6_M, about 65% fine to coarse sand,

/ / subrounded; 20% non- plastic fines;
..... / / ' 15%fine gravel, subrounded;

// / I ' micaceous; Volume of sand 30% fine
-670 !/ f 0.0 N O.C"' SM and 70% medium to coarse· -1

/ /
/ /

j/ 4/ _, .Increased drill chatter·: ..: --7;-- POORLYGRADED GRAVEL WITH SILT ANDJ
.: SAND: Light reddish brown; About

-675 ::: :: 50% fine to coarse gravel subangular; Z'. 40% f ne to coarse sand, subrouni:led;!::: ::
10%non-plastic fines; micaceous; '1

!_:: ..: Volume of gravel 80% fine and 20%
·.' -. coarse; Volume of sand 30% fine and d
:' :: 70% coarse.

-680 SILTYSAND:Reddishbrown;

oh /

about75%fineto mediumsand,
:: :.---- ;q subrounded; 25% non-plastic fines;

_- _ >( of sand 85% fine and I5% mediumtoC

j...__ .: m O coarse.
·._:. og >-_:

-685 .}-_-} (0 o )t ' POORLYGRADEDGRAVEL WITH SILT AND-
4-inch -- _ .: _ )( SAND: Light reddish brown; About
Stainless :.:__.:--:: _ o 50% fine to coarse gravel, subangular;
Steel .--_.-: y:( . 40% fine to coarse sand, subroundea;
Screen .:.__.: i SP _ 10%non-plastic fines; micaceous;

· 0.010-rich ::__ :: ' .". ___ Volume of gravel 80% fine and 20%

'"_'" / coarse;Volumeof sand30%fineand-690 Slot Size ::=.': 0.0 N D.C.:' 70% coarse.
:':_ ::'" I ::.:. i POORLYGRADEDSAND WITH SILT AND%' I
'. ::. . GRAVEL:Reddish brown; About 80%
·:' '.' fine to coarse sand, subrounded; 30%

::.: J _ _.:'. fine to coarse gravel, subrounded;
-695 ::: :: I '- micaceous; volume bT sand 50% fine.:. .: E and 50% medium to coarse; Volumeof

1'_, _ _ ;.. gravel 90% fine and 10%coarse.

/ / _ :':i 5 I .._ .:/ ¢

_700 i// 5 _:'



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

.LOCATION W. Aitadena Drive West of Florencita SAMPLING METHOD Grab Sample from Shaker Screen
GEOLOGIST C. Krel]er SURFACE ELEVATION 1225.4 ,...

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 825

DATE (start/finish) 04/I2/95-04/25/95 APPROX. DEPTH TO WATER (fi bgs) 230.0

Well S_lmple '--ti._-_ _O S '- Lithol%_XC ND2¢eCsriptionCompletion . _- m u c d

_ 0

700
7 i _- S6-521-02 0.0 N IJSMi SILTY SAND: Reddish brown: about 70%.o

.// // - - - : i / fine to medium sand, subrounded; 25%

/ / i non-plastic fines; 5% fine gravel;
//i // micaceous; Volume of sand 70% fine
/ / and 30% medium.
/ /
/ /

7O5 ;' Increase in fines: 65% fine to medium
,.J

/ _'i sand; 35% non-plastic fines.
/ 5i
I// /'
i/ /
/ /
? //

-710 4-inch-- d---e5 0.0 N 0.0/
5

Carbon / /
Blank / /

/ /
/ /
/ /
/ /

-715 /' 5
;/

'5
i/

-720 //
/ ._
/ E
/ 'o
/ ¢-
/ re
/ O9
/ 09

-725 5
/ Q)
/ .'%'-
/ c-

¢,
Asaboveexcept85%sandand15%

m non-plastic fines.
-730 _ 3.¢ NlO.

4-inch --
Low
Carbon
End Cap

-735

I As above except 60% sand and 40%
I non-plasticfines.

-740 / POORLYGRADEDSAND WITH GRAVEL ....
AND SILT: Orange brown; About .

75% fine to coarse sand; 15%fine to

,.--It sS_MP qoarsegravel; 10%non-plastic fines;tsome weathered bedrock that is
blue-gray to black); trace cobbles.

-745

POORLY GRADED SAND WITH GRAVEL:

Orange brown; About 75% fine to
coarse sand, subrounded; 20% coarse
gravel, subaogular to subrounded; 5% .....

I .lqp non-plastic Tines.
-750 -- 0.0 N O0 "-p------L_-_

'l ¢r¢__



FOSTER WHEELER ENVIRONMENTAL CORPORATIOi
Monitoring Well 18

PROJECT Jet Propu]MonLaboratory DRILLING METHOD ReverseCirculation kludRotary
LOCATION W.41tadenaOrJveWestof F]orencita SAMPLING METHOD GrabSamplefromShakerScreen

.... GEOLOGIST C. Kreller SURFACE ELEVATION ]225.4
DRILLING CO LangExploratoryDrilling TOTAL DEPTH (ft) 825

DATE (start/finish) 04/12/95-04/25/£5 APPROX. DEPTH TO WATER (ft bgs) 230.0'
r_

Well S le _ _ _ _ _ _ LithologicDescription- m
m _ _ ¢- and Notes'4 4_ (j')

5 Completion _ X _ __ ._ co
O O ED _ 03

-750 POORLYGRADEDSANDWITHGRAVEL
S_H ANDSILT: Orangebrown;about 70%

· fine to coarse sand;20%fine to
coarse gravel; 10% non-plastic fines;
finer sand is partially cemented.

-755

-760 SM SILTYSAND:Orangebrown;
---_ About T5%fineo,[O,mediumsand,SM subrounded;25%non-plastic fines; J

I

micaceous; Volume of sand 80% fine
, , and20%mediumto coarse.

-765 SM SILTYSANDWITHGRAVEL:
Orange brown;About 60% fine to
coarse sand, subrounded; 20% non-
plastic fines; 20% fine to coarse
gravel, subrounded.

SILTYSAND:Oranqebrown;
-770 _ 3.0: N ::).C About 75%fine fo mediumsand,

'_ ..' sMSP\ micaceous.SUbr°unded;25%non-plastic fines;
c
fO
(n As above except 80%sand and 20%

'. non-plastic fines.¢O
-775 ,,, POORLYGRADEDSANDWITHSILT:

"'_ +' Orangebrown;About 85%fine to
._ _- 1'_SM1 coarse sand,subroundedto rounded;
o '- SP ] 10%non-plastic fines; 5%fine gravel,

SM ,_ subrounded.
09 '.
rn SILTY SAND: Orange brown;

-780 _ SM About 65%fine [o mediumsand,¥, subrounded;30%non-plastic fines; 5%
fine gravel.

POORLY GRABED SAND WITH GRAVEL
AND SILT: Orange brown; about 70%

-785 fine to coarse sand,soft to; 20%fine -to coarse gravel, subrounded; 10%
non-plastic fines.

SILTY SAND: Orange brown;
About 70% fine? medium sandsubrounded; 30% non-plast c f res.

- 790 3.0 N O.c
As above except 60%sand; 40%
non-plastic fines; trace gravels.

-795

-800



FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well18 ]

/PROJECT Jet Propu]sionLaboratory DR]'LL]'NG METHOD ReverseCirculation MudRotary
LOCATION W. Altadena Drive Westof F]orencita SAMPLING METHOD GrabSamplefromShakerScreen
GEOLOGIST C. Kre]ler SURFACE ELEVATION ]22§.4
DRILLING CO LangExploratory Drilling TOTAL DEPTH (ft) 825
DATE (start/finish) 04/]2/£5-04/25/95 APPROX. DEPTH TO MATER (ft bgs) 230.0

Well S_%p le Lit ho l%gn_dcNO2_ec_ipt ionCompletion

-[ sc-524-01

As above except 75%sand; 25%
?_ non-plasticfines.
E

'o

to
o")

ro

-_ Asaboveexcept55%sand;45%
o non-plastic fines.

rtl

I
lotal Depth of Borehole = 825 ft bgs



Summary Casing Installation Log
Well No. tlH- 18
Job No. 650

Client Foster Wheeler Environmental Corp.
Site JPL

Project Description groundwater investigation

Well Information

Reference Datum ground sur _ace

Elewation of Datum 0.00 {t. 1,_1 _bove.

Position of M1= Casing Top above / below Datum _ ft. _ datum

Position of MP 'Casing Bottom Below Datum 718.14 { t. bel wu Oat um

Well Description MPS8 ruth MP55 top seclton
Other Referenoes

Log Information

Designed By _.ko.¢_,se_ Date _-_ 4- Ic_c_ ',t

Approved By F_.., t_(-e_er Date t4_ 30. I_lq_
Checked By _'a. {u_ecceC Date PS_! 2i, Iqq_
Computer File No. I'ital8 Date Thu fl@90q l=o: 19:52 lc:s5

Sketch of Wellhead Completion

....... _ __,;_._,_t o,e_o_;%
' ' ' ' 'it - aW "' ' ' "' ' _ ' -_.-o,J.,_

i
IL) :i vt_ _.¢o.6' T --vaol_

04' (_.sc, _,,_,¢')

- '1 4- MAwe.il c.,,.%+,3



Summary Casing Inst. Log Date: Iue Jun 06 12:22:17 1995 P ag. 1

Job No. 650 Foster Wheeler Environmental Corp. Well No. MW-1 S

Seal e MP Scale MP Seal e PIP Seal e NP

Feet Log Feet Log Feet Log reef Log

0 _- 100-- 200__- 300 --

107.- 110-_- 210-- 310 -

20 _ 120.-- 220 320

30 2- 130 -- 230 -- 330 --w
t

40 __- 140-- 240-- 340

- - - M755
50 7_-_ 150 -_- 250 -_- 0[,._¢ 350 -- .

60 2- 160 -_- 260 - 360 --

70 -- 170 i_ ?Tn -- _ _ _-.-- 370

80 -- 180 _- 280 - 3.qO --

90 ._- 190 -- 290 --- 390 --

100-- 200-- 300r_ '400-



WELL MW-19

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

· E:UPL\OUI &3_R1WLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER:MW-19

! WELLTYPE: Deep Multiport Groundwater Monitoring Well

· SURFACEELEV(ft, above MSL): 1143.68

CASINGELEV(ft. above MSL): 1143.20

DRILLING SUMMARY

TrafficBox_ LockingMonumentCover DATECOMPLETED: 2/8/95 to 2/28/95

! ce DRILLINGCOMPANY: LungExploratoryDrilling

; Concrete/ / ___4ff. DRILLINGRIGTYPE: MudRotary

Conductor_ / ' TOTALDEPTHDRILLED: 588ff.

--I
, I r.o   o,e! BOREHOLEDIAMETER: 15.75 in.

Grout / I g , (CONDUCTORCASING)

I ! I Screen Backfill CONDUCTORCASINGDIAMETER: 14in.
Casing _ Interval Interval

BOREHOLEDIAMETER: 9.875in.

f! 306 ft. BLANKCASINGTYPE: LowCarbonSteel

IL_JI ?_of
FilterPack_ _ I 320 ff. BLANKCASINGDIAMETER: 4 inch

-_ '" TOTALBLANKCASINGLENGTH: 492 ff.

326

/ !1 M 387,.
/ II_J I _90f. SCREE,TYPE: Stain,essStee,

t-_ I _5__. _ S_MPLENGT.: _0f.

t_ I ._9_ft. GRO_TMATERIAL:VoicIa_Grout

Sump_ U L_ 509 ft. SEALMATERIAL: 1:1 Bentonite& Sandmix

W _ ;: _) FILTERMATERIAL: #2Sand

COMMENTS:

L:_shared_everyone_jpl2_borelog_asbuilts_westbay.xls



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 19

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary
LOCATION Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST F.Richards/C. KrelJer SURFACE ELEVATION ]]42.9 .,.....

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95- 02/2£/95 APPROX. DEPTH TO WATER (ft bgs) ]56.95
r-4

_ r- _, O
4-_ CO,E ? N I:_ r'_

o_n L o E

Well Sample _ _ _ _ = _ > Lithol_g'LC DescriptionR _ -_ O 03=: Completion No. m d Notes
4-J cO<I: '_ O rg ¢-GJ -_ 03
O. OD > _O 6. -,-t C,)
6) 0 ._- rn J 03
r'q

--0 Traffic '_"T-F__ J' ' S.P_. POORLYGRADEDSAND WITH SILT AND

Box L!.:_. --7 I/'/j_3 ' SM GRAVEL: Dark brown; 85% fine to medium
.x-,; · sand, 10%non-plastic fines; 5% fine
,. i/ ]'.i '' gravel, subangular to subrounded;
.^, some roots present.

'.
..x, Color change to light brown; coarse
?k / -. gravel, cobbles and boulders increase.

?< ' SAND WITH GRAVEL, COBBLES AND
:_<, _ '- BOULDERS: Light brown; 75% fine to
..^, · I '-" coarse sand; 20% fine to coarse

- 10 ?.<, I 0.0 D N O.C" 5% -.^ / '1

:Yk / // r_:_ i '- .1 non-plastic tines_ difficult to auger'^ ' aue to Doulders; trace Boulders.
'.,, _,,;_:_ ·.-¢, , L<._ '.

_ //_:_:_ / /

-- !_-_
.× / _._ .. Hard drilling; Gravel %increasing to
_< / /, _<-_ approximately 30%; 65A fine to coarse

;_.r_ '.
¢ / _, <._ sand, 30% coarse gravel, subangular tox-> subrounded;. 5% non-plastic fines.¢ l/ /
·._,/ <'_' c_ ..-

-20 ¢ / _'_:>_ '_m 0.0 O N 0.0 .-
·¢/, /, ,,._ mo SAND WITH GRAVEL AND COBBLES: Light-·.< _._ o= '-'" tan; 80%fine to coarsesand;30%fine
'_' /̂/ _, x->.<.k"o_-° ... to coarse gravel, subangular to
'x / // x.>. .E'T subrounded; 5% non-plastic fines, 5%' '_ / _',_' __r '.' by volume of cobbles, 99% 3-5 inches,_A / / ^.._
,_ / . _r- 1%5-12 inches.
'._, / _/ _'A;='a:_ Qj "'

--25 14-inch--_ /, // _._ _u.O._ '.'
.^ X.>

Low _, / ;ex.. -_ very coarse zone from 22-23 feet below
Carbon ;?/, /' x.>. _' ground surface.Conductor :_ / / _'_ _ '"_, o ' POORLYGRADEDSANDWITHGRAVEL,
Casing _ _, _, :<'_ _'-^.>, _cg COBBLES AND BOULDERS:Light tan;

_?,_ //;<;_ b _' 60% fine to coarse sand; 30% fine to
-30 _// _ 2,>:'*':__- 0.0 D N 0.0 " coarse gravel, sub- angular to -o_O '.. subrounaed; 5%non-plastic fines; 5%

_, _;_ _o . by volume of cobbles and boulders,
_' // / -_ > ' 99% 3-5 inches, I%5-12 inches; trace< .1

_, // _, ^?_ ' "_' boulders >12 inches.

_, /' _ <": ' ' Cobble zone
- 35 _/, _'_'

<._, - .'.
;_ /i / ^.,,;x/·:</j / _',_
,: /,i _ _:_! ' POORLY GRADED SAND WITH GRAVEL

_'_ · ANDCOBBLES:Lightbrownto tan;
_.'*'//! //_,;_ .' 60% fine to coarse sand; 30% fine to-40 . --_ /--e 0.0 O N 0.0 -

4-tach _ / /, ,., coarse qravel, subangular to_.)

CarbonL°W ¢ ,(, / <._ subrounaed; 5% non-plastic fines; 5%¢
,'_'_ -.'. bVoVOlumeof cobbles and boulders,

;_"_.> / .':. 99% 3-5 inches, 1%5-t2 inches; trace
Blank

- / boulders; dry.
:_,. ,"

-45 ;._'/' /, _;_ '. Cobbles size increasing 5-12 inch -

!i i /' // t:_ " cobbles now comprise 5% of matr X.
" /_ SILTYSAND:Reddishbrown;About80%

.x./, /, _-- "_:, fine sand; 20% non-plastic fines; trace
_// /, _ ' gravel; slightly moist. ·.....

-50 z z _'_ '_ t t SM



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 19

PROJECT Je_ Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD Grab Sample from Shaker Screen

........ GEOLOGIST Y. Richards/C. Krel]er SURFACE ELEVATION ]]42.9

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 588 ..

DATE (start/finish) 02/08/95-02/28/95 APPROX. DEPTH TO WATER (ft bgs) ]¢5.95

Well S_p 1e Litho1?hideOescription· NotesCompletion

SC-476-01 POORLYGRADEDGRAVELWITHSAND:
Light brown; about 85% fine to coarse o

gravel, subangular to subrounded 15%
medium to coarse sand; little or no
fines; trace cobbles.

Increased drill chatter; increase in
cobbles and trace boulders.

?_
'O
DJ ASabove

_E

2
¢-

C.)

4-inch -- .-=-
Low c
Carbon _ SILTYSAND:Mediumbrown;80%fineto
Blank c coarsesandSUobangularto

subrounded;20%non-paslic fines;03
>. trace gravel.
fO

POORLYGRADEDGRAVELWITHSAND:
o Light reddish brown; about 7.0%fine
> to coarse gravel, suDangular to sub-

rounded; 30% fine to coarse sand,
subrounded; little or no fines; trace
cobbles.

SILTY S.AND: Light reddish brown; 75%
Tine to coarse sano, subangular to
subrounded; 20% non- plas[ic fines;
<5% fine gravel, subangular.

POORLY GRADED GRAVEL WITH SAND:
Light reddish brown; about 70% fine

to coarse gravel, subangular to sub-
rounded; 30% fine to coarse sand,
subrounded; little or no fines·

Drilling Mud Parameters:
MudWe_(Iht = 8.8 lbs/gal
Viscosity = 35 seconds
Sand Content = L25%

Increased drill chat[er; cobbie/boulder
zone.



FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 19 ...... !
PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary
LOCATION Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST V. RJchards/C.Kre]ler SURFACE ELEVATION ]]42.9 !

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 588 i

DATE (start/finish) 02/08/95- 02/28/95 APPROX. DEPTH TO WATER (ft bgs) /86.95 i

Well Sample __ g o_ 5 _ E_' Lithologic Oescript ion
Completion NO. _ m z: _ m

cz m < "_ o re and Notes
o9>O r_ _ cn-_ C_

o m _ _ca

-100 _--_1 " SC-476-02"_" 0.0 N _'.o'! F.O.OGP
/ /, o '.&(/ /
/ / FO.O
/ / o. '.DC/ /
/ / /o.0

-105 l/ // ; o_
,/ / _iO01
/ / O.'_</ /
I/ / (.OD
'_ /, __,
/ / '.O.0/ :/

-110 /, i/, 3.C N 0-0c_"_< As above
/ / I '.o.o
/ / ' :::t'.&<

[ _ ,, ! ,o.0/ / _._&</ // .O.O
/ _ '.6<-115 /
/ .0.0
/ D.'.&</
/ .O.0
/
/ '_ .o0

-120
'.0 0 DrillingMudParameters:

:2 _ :_( NudWe(ght = 8.8Ibs/glal

I ._ _.:,_c Sand Content = 2.5%

·.o. 0 Viscosity = 35 seconas

_: Y.O0
Q...¢

-- 125 4-inch "_ ,_, _
-- _ '..' SP POORLYGRADEDSAND WITH GRAVEL:

Low '/ '_ _..o'_'_'-_ Light reddish brown; About 70% fine to

o F.o.o \ coarse sand, subangular to sub-

Carbon
_m o.-._c rounded; 30% Tine gravel, subangutar.

Blank /_ / rn F.O.O
// // >, o .._¢ POORLYGRADEDGRAVEL WITH SAND:

rD F.O.O' Light reddish brown; about 70% fine
- 130 /_ /_ _ 0.O N O.Co-&c to coarse gravel, subangular; 30%o ' medium to coarse sand, subrounded;

/ / > _:o.0' little or no fines.,' // o..,¢
F.O. 0

// // o.-._< Increase in coarse-grained material; 85%
/ / _'.o0 fine to coarse subangular gravel; 15%

-135 // /, o.,¢ mediumto coarse sand; slow drillina and -: increaseddrillchatter (tracecobSles).

' ,;i SM/i ! Increased drill chatter
Easier .drilling - noticeable decrease in

/, i .qram size.
- 140 // // SILTY SAND: Light reddish brown; 75%to coarse sand subrounded; 20%

i _ ' SP / suDangu,ar,no.n-pla.stic fines; 5% fine gravel,
/ /. · .- POORLYGRADEDSAND: Light reddish .
_, _ Drown; About 95% fine t0 coarse sana,

- 145 ,/ / subangula.r to subrounded; 5% fine
I// / '.' gravel, suDangular; trace fines;

.". m,oaceous.
5 5 '
// / .... .

-150 z z/ 3.C N 0.¢;"



FOSTER WHEELER ENVIRONMENTAL CORPORATIOIX
Monitoring Well 19

PROJECT Jet PropulMon Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD Grab Sample from Shaker Screen

, GEOLOGIST F. Richards/C. Kreller SURFACE ELEVATION 1142.9

DRILLING CO Lang ExploratoryDrilling TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95- 02/28/g5 APPROX. DEPTH TO WATER (ft bgs) ]66.95

Well Sample % o= > Lit,ol%c222Ci0tion4J j_. C/3c- Completion NO. E m _ m d
m<'_ © m -¢ (n

ID. U') :> ___ [-i '_ (-)!o m j 03
o

-- _.50 7--7
/ / '" SP i
// // .]i']..
/ :/ . '. Increaseinparticlesize/ :/' .,
/ / -'.,

i/' · '..

_ '°'GP POORLY GRADED GRAVEL WITH SAND:
/ / V ¢'_ ,-,I

/, / ? _-__q Light reddish brown; about 70% fineto coarse gravel, subangular; 30%
[ _-.o'_-_ _, medium to coarse sand, subrounded;/, >'.00
[ / o "'¢ / little or no fines.
- 160 _, /, >.o 0/ / o-_< SILTY GRAVEL WITH SAND: 50% fineto coarse gravel, subangular to

/ // >.0.0 subrounded; 30% fine to coarse sand;
/ o,_< 20% Iow plastic fines.

r / >.o0L- / .

/ c_ _< POORLYGRADEDGRAVELWITH SAND,/
/ >'.0.0 COBBLES ANDBOULDERS:Brown; about

--165 /, o-o< 50% fine to coarse gravel, subangular -
/ _.00 to subrounded; 35%mediumto coarse
// o O< sand, subangular;trace fine sand, 5%
/ _'o 0 non-plastic l'ines; 10%by volume of '· cobbles and boulders, 90% 3-5 inches,

<::)-o<m 10% >5 inches.
tiO.O

-t70 5 3.6 N0.0o.6<
(1)
_: KO0 Abundant mafic cuttings mixed with

0'.o_ lighter quartzofeldspathic rich material.
KO.O >50% Cobbles and boulders.

.E o .._<
L) KO.O Abundant augen gneissic material, mafic, -

o .._< angularto subangular.-175 4-inch--
Low _- _'0.0
Carbon o o .,_c
Blank [, _'.o.0

m o. '.&<

re .V'.'_GM SILTY GRAVELWITHSAND:50%fine

- 180 -8 _-.b' _'"l to coarse .qravel, subangular to

_'o.0 _ subrounded; 30% fine to coarse sand;
> o..&< 20%Iowplasticfines.

KO.O
o..._( POORLY GRADEDGRAVELWITH SAND,
Ko.o COBBLES AND BOULDERS:Brown;

L_185 o-.O< about 80% fine to coarse gravel, _
' KO0 subangular to subrounded; 35% mediumto coarse sand, trace fine sand,

o.to< subangular;5% non-plasticfines;10%
Ko.o by volume of cobbles and boulders,
_ '_< 90% 3-5 inches, 10%>5 inches.
KO.O

- 190 3.C N 0.0q'._( Abundant mafic-rich gravels and coarse -
Ko O sand materials; formafion rich in granites,

r o.-,_< granodiorites, and gneisses.
_' r.O.O
[- o...o( Ori!! through a boulder of augen gneiss -

KO.O 80% of the cuttings g[avel, angufar to
o .o( suoangmar, mostly mafic cuttings.

[-ig5 ro.o Hard drilling - probably a boulder.._<
FO.O
0 '.&(

, KO.O
o. ¢<-200



FOSTER WHEELER ENVIRONMENTAL CORPORATIOh---L_Z

Monitoring Well 19
PROJECT Jet Propu]sion Laboratory DRILLING METHOD Reverse £ircu]ation Nud Rotary

LOCATION Windsor Reservoir on Arroyo B]vd. SAMPLING METHOD Grab Sample from Shaker Screen-

GEOLOGIST V. RJchards/£. 'Kre]]er SURFACE ELEVATION ]]42.9 ....

DRILLING CO Lang Exploratory l)ri]]ing TOTAL DEPTH (fL) 588

DATE (start/finish) 02/08/95-02/28/95 APPROX. DEPTH TO WATER (ft bgs) I66.95

_ c- :;_ o

E

Well Sample _ Lith010g'gc..De.soPipt ion
_- Completion No. _ _ m _ o Do and
-¢ ._ o _ 09

Notes

A.mo(D
rm O _ O9,DJ

-200 7--7
/ / SC-478-01 X 3.C N _ '°'iGP/ / F-O.O
:// // o .a<
/ / F.O.O
/ / o. o</ /,
/ / KO.O

-205 ii ;).'U/ / -_.. GM SILTYGRAVELWITHSAND:50%fine
/ / . ¢7_ to medium gravel, s.ubangutar; 35% fine

/, _)..._ to coarse sana, suoangular to
_/' subrounded; 15%non-plastic fines;

i/// o'<_ I00% by volume of cobbles and' boulders3-5 inches.

210 o.o No.o9¢

= '_<h

_' SM SILTYSAND:Reddishbrown;70%fine
/' _ to medium sand, subrounded; 30% Iowc.)
/ plastic fines; trace gravel; micaceous. -/
/ ¢- fi

-220 / o
/,
/ rn
/ >,
/ co
/
/ o

-- '--41' _'
-225 4-inch /, SILTY SAND: Brown with reddish brown

Low / matrix; 70% fine to mediumsand,
Carbon / subangular; 25% Iowplastic fines: 5%
Blank // Tine gravel, subangular./

/
/ / Gravelcontentincreasin,q-230 // / "
/ _, 3.6 N 3.C ?.¢_!GM SILTY GRAVEL WITH SAND: 50% fine
/ / :I_K to coarse gravel, subangular to
_/ / _.': subrounded; 30% fine to coarse sand.
/ / _..o' GP _ subangular; 20% Iow plastic fines; 100%/ / F.O0

/ / ' / by volume oT cobbles and boulders
// / 0 '.6< 3-5 inches.

-235 / // no.o
/ / o-.o< POORLYGRADEDGRAVELWITH SAND,
// // _, _'00 COBBLES AND BOULDERS:Brown with
-¢ -_, 0:_( reddishbrownmatrix;About60%fine_,1 J_
.:. .:m _o0 to coarse gravel, subangular to

':i o :_< subrounded; 35%fine to coarse sand,

-_)40 [.::. i::' ,..o. 0 subanguJar; 5_ non-plastic fines; ,0_o _( by,volume of cobbles and boulders, -_:: 90% 3-5 inches, 10%>5 inches.
EO.O

LO.0:., ... f,/]

':--: co _ :o(
· LO0

-245 4_inch-- ':-..'_ i- _ o',c--
Stainless :i' i----- ,.o.0
Steel ...-- .. o ./ _
Screen, '.:'--- .:' SM SILTY SAND WITH GRAVEL:Reddish
O.OlO-inch ....___:'-...'- brown; About 55%fine to coarse sand,
Slot Size ..:._ .: subangular; 25%Iow plastic fines; 20% '. ......'

-- fine to coarse gravel, subangular to ._
--250 "' -- '" _-- 0.0 N O.C subrounded. -



FOSTER WHEELER ENVIRONMENTAL CORPORATIO!
Monitoring Well 19

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD Grab Sample from Shaker Screen

.: GEOLOGIST Y. Richards/C. Kreller SURFACE ELEVATION l142. g

DRILLING CO Lang Exp]oratory Drilling TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95- 02/28/95 APPROX. DEPTH TO WATER (ft bgs) 16&95

= __ c >.o

_' LithO 10giC Descnipt ionWell Sample _ a D c c-i ·
Completion No. -- _i_J._ and Notes

'_° _ _:c°_ cog<.4_

n i0

-250 _--.:. -T- sM -

-: c Gravel %increasing, now about 40-45% q
.) ': ro-.. cf) ;v..o. GP ,, of matrix.

,': _ )'.O.O As Above
-- O '&c

-255 ':' J::: _ >'.O.0 / SILTY SAND WITH GRAVEL: Reddish
':' '" ="= o '_( brown;About 60%fine to coarsesand,

·:- v ).O O' / subangular; 25% Iow plastic fines; 15%
· ;. 't o.-&c Tine to coarse gravel, subangular t.o

/ '% o r subrounded.
/
/ .... SM

-260 /, .... SILTY GRAVEL WITH SAND: 50% fine
// to coarse gravel, subangular to
/ .... subrounded; 30% fine to coarse sand,
/ subangular; 20% Iowplastic fines; 100%.. Dy volume eT cobbles and boulders
_, 3-5 inches.

-265 // .... POORLYGRADED GRAVEL WITH SAND,
// COBBLES AND BOULDERS:
/ About 55% fine to coarse gravel./
/

.. // _V'.'_,GM SILTY GRAVEL WITH SAND: Reddish
1270 ,5 0.0 N O.0F.O.O_-_ brown; 50% gravel, subangular tosubrounded; 30,%fine to coarse sand; -

/ o. _< 20% Iow plastic fines; 90% of gravel
/.O.O <0.75 inches.
o '.b<

SILTY SAND WITH GRAVEL: About 55%
?' GM fineto coarse sand subangular30%

,_ Iowplastic Tines; 15%fine to coarse
-275 4-inch -- --o 'F= g.._ gravel, subangular to subrounded.

Low -o
Carbon c !SMm Clay-richseam, mediumplasticity.
Blank m

m / SILTY GRAVEL WITH SAND: Reddish

/ brown. 50% fine to coarse gravel,'" subangular; 30% fine to coarse sand,-280
·E angular; 20% Iow plastic Tines; 90,%of

V _ GM gravel <0.75 inch.

m ._., GP POORLYGRADED GRAVELWITH SAND:

_.._ _-_ -_ About 50% fine to coarse gravel; 40%

-285 :m ._<_ \ fineto coarsesand;5%non-plastic -?< fines.
k'_

SILTY GRAVEL WITH SAND: Reddish
brown; 50% fine to coarse gravel

// V..'¢ subangular; 30% fine to coarse sand,Jk-7' angular 20% Iow plastic fines; 90% of
-290 _, 0.0 U 0.0 SM \ gravel <0.75 ncn.

/
/
/ SILTY SAND: Reddish brown; 70% fine
/ to medium (trace coarse) sand; 35%
/ Iow plastic fines; 5% fine gravel.

/
-295 /,

/
/ B""¢, GM SILTYGRAVELWITHSAND:Reddish· brown; 50% fine to coarse gravel,

h _ subangular to subrounded; 30% fine to
v".r/ coarse sand,subangular; 20% Iow
!_^ plastic fines; 90% gravel <0.75 inch. _j

Ia0 0



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 19

PROJECT Jet Propulsion Laboratory DRILLING NETHOD Reverse Circulation Mud'Rotary

LOCATION Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST Y. £Jchards/C. Kre]]er SURFACE ELEVATION ]]42.9

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95- 02/28/95 APPROX. DEPTH TO WATER (ft bgs) ]66.95

Well Sample Lithologic Description
Completion No. and Notes

t SC-480-01 As above'1
POORLY GRADED GRAVEL WITH SAND:

':" ":' About55%fineto coarsegravel
....; .:. subangularto subrounded;35%f ne to

coarse sand, subanguler to
:iii :. subrounded; 5% non-plastic fines; 5%
:. ::J granitic cobbles; Volume of gravel 70%.
...__..:.j fine and 30%coarse;Volumeof sand-- 90%mediumto coarseand10%fine.

:' '-- Dr/il]rigNud Parameters:
,MudWeight lbs/gal

4-inch -- _ _ Viscosity = 34 seconos
·. -- _n Sand Content = 2.0%

Stainless :: ---- _o
Steel -- -
Screen "'---- _ Increased drill chatter; increasein0.010-nch ---- coarsegrainedmaterial,possibly
Slot Size '.'_- boulders. ,

- --. SILTYSAND:Reddishbrown;55%fine
to medium sand, suban¢lular to
subrounded; 35,% Iow pFastic fines; 10%
fine gravel subangular to subrounded;
VD ume of sand 60% f ne and 40%

·. .. medium to coarse; Volume of gravel
100% fine.

(-
/ /
/ /
/ /
/ /

/ / SILTYGRAVELWITHSAND:About50%/ /
/ / fine
/ / to coarse gravel, subangular to
// // subroundecT; 30% fine to coarse sand,
/ / -. subangular; 20% Iow plastic fines

// / ?_ Drilling Mud Paramete.rs:
/, E Mud Wbight= 8.7 lbs/gal,= Viscosity = 34 seconqs

,- Sand Content = 1.5%
03
ro SILTYSAND:Reddishbrown;60%fine

to coarsesand,subangular;30%Iow
'" plastic Tines; i0% fine gravel,Q_
.-=_ subangular to subrounded.
c
O

SILTY GRAVEL WITH SAND: Reddish
m brown;50%
m fine to coarse gravel, subangular to

- _ subrounded; 30% fine to coarse sand,
subangularto subrounded;20%Iow
plastic fines



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 19

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Windsor Reservoir on Arroyo B]vd. SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST Y. Rlchards/C. Krel]er SURFACE ELEVATION I142.9

DRILLING CO Lang Exp]oratory DrJ]]Jng TOTAL DEPTH (fi) 588 .

DATE (start/finish) 02/08/95- 02/28/95 APPROX. DEPTH TO WATER (ft bgs) I65.95

Well S_%ple _v._n: °a -_= _o c0>' Lithol%%idC Descriptionc Completion . m _ c Notes
.._ Ei_ ._ O _ 4.-, Cf)
rh 6_!> _ r_ -,_ 0o _ _J03
rn

-350 7-'-- SM SILTY SAND: Reddish brown; 65% fine
_,i to medium sand, subangular to

...... subrounded; 35% Iow plastic fines;5'/i micaceous; Volume of sand 60A fine
> and 40% medium to coarse
/!

-355 /'l i SILTY GRAVEL WITH SAND:Reddish

·/! / brown; 50%
fine to coarse gravel, subangular to¢ subrounded; 30% fine to coarse sand,

/' ¥'.'_ GM subangularto subrounded;20%Iow
/i

-360 /' . ¢7( plastic fines; Volume of gravel 95%fine and 5% coarse; Volume of sand
/: ._)-.'_ I0% fine and 20% mediumto coarse./
/ <Tr_

i+iI
/ _ SM Drfilin.qMud Parameters:_. . MudWeight = 8. 7 lbs/gal
// Viscosity = 34 seconds

.-_ iV.C, GM Sand Content = 1.5%
- 365 /// _E .f_

/ // = ._)..._ SILTY SAND: Reddish brown; 65% fine

// / ro <_ to medium sand, subangular to/ _o subrounded; 35% Iow plastic fines;

/// _ : _)...%- micaceous: Volume of sand 60% fine-- . · and40%mediumto coarse

-370 /// / '_m 0.0 N 0.0. ¢7(._)..-_ SILTY GRAVEL WITH SAND: Reddish/ o
/ _ · brown; About 50% fine to coarse
/' " .¢_ gravel, subangular to subrounded; 30%/

m ._).'_ fine to coarse sand,subangularto

/'/ _a .<::7_ subrounded; 20% Iow plastic fines;-- Volume of gravel 95% fine and 5%
-- _/.-e ._).._ coarse; Volume of sand 60% fine and --375 4-inch / 40% medium to coarse.

Low / . <57_

BtankCarb°n //' _.'_"_ / SILTY SAND: As Above

?'.'_ SILTY GRAVEL WITH SAND: Reddish-38o
/' ._'. brown; About 50% fine to coarsegravel, subangular to subrounded; 30%

, SM Tree to coarse sane, subangu/ar tosubrounded; 20% Iow plastic Tines;
Volume of gravel 95% fine and 5%

_, a coarse; Volume of sand 60% fine and
/ t 40% mediumto coarse.

-385 // .'

, !V 7 tGMI

' I lotsM SILTY SAND: As Above.': .:.::
.:_ :. : F._.0i_'_ POORLYGRADEDGRAVEL WITH SAND:

-390 :- :':' o-o< About 50% fine to coarse gravel,
,'.:__--:':.:. 0.0 N 0'0_'.':0o. subangular to subrounded; 30% fine to-_ coarsesand,subangularto
:: _:]. _ o.'.o, subrounded; 20% non-plastic fines;

r-
-- _ re. ri' Volume of gravel 70% fine and 30%---- ¼:¥t coarse; Volume of sand 60% fine and

_- . ._.<_? ----_:'_ _ SILTY GRAVEL WITH SAND: Reddish
-395 4-inch --- 4_..:. _ _¢_

__ · .'.'..: brown;About50%fineto coarse

Stainless ']! ---':":: i...<_.?_ gravel, subangular to subrounded; 30%
Steel :: ---.': i ' : fine to coarse sand, subangular to
Screen "--:'" i subrounded; 20% Iow plastic fines;'

O.010-nChsiotSize ']i --_---:]' I h._ Volume of gravel 70% fine and 30%: , coarse; Volume of sand 60% fine and
-400 :: mw--:.'". _L-- 40% coarse. Z



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 19

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION WindsorReservoiron Arroyo Blvd. SAMPLING METHOD Grab Sample from ShakerScreen

GEOLOGZST V.Richards/C.Krei]er SURFACE ELEVATION 1]42.9

DRILLING CO Lang Exploratory£ril]ing TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95- 02/28/95 APPROX. DEPTH TO WATER (ft bgs) ]$6.95

E c_ N _Ir_

Weii S_moPle__ Lithoi?ni_ DescriptionCompletion . m z: o Notes
.1_ r-I

_ X'D°I_ _CZ

o m _J03

--400 :-:--?" I _ SC-481-01 X O.O N _'.'_2,GM:]i ::]i _ . ¢7_ DrillingMud Parameters:
·.. :... _c _..._ NudNelgh t = 8. 7 lbs/gal

_ - t Viscosity = 36 seconds
'".: ::.., "_ ' _ Sand Content = 1.5%_ -

-4o5 t/ l; ' ]
/ / I )'.';4.. Directional Survey = r t

/, //,, I _)'.'_ Drill chatter - possible cobbie/boulder
--410 / / 0.0 N O'OJ'" Color dark reddish brown from 411-413

_'_ feet bgs,

i f __- r. -

-4_5 ii _ _: _
.¢_ .__

/ E ¢7<_/ j_, Increase drill chatter - increase in
/ m/ c _).-_ coarse grained component; Volume of
/, i/, _ ,. gravel 50% fine and 50% coarse; Volume

tn - _ of sand 50% fine and 50% coarse; trace ....... "
// /_, _° 9'.'_; cobbles.

-420 _, j, _ ,/ / _ 57_ Predominantly coarse grained material
DrillingMud Parametars:

/ / o Nudk/eight = 8. 7 lbs/gal
f lf 'E 5_ Viscosity=36secon_s, Q)
2' / m SM _ Sand Content = 1.5%

-425 4-inch -- /Z--e_
Low ,¢ !/ _ SILTY GRAVEL WITH SAND: Reddish
Carbon / / brown; About 60% fine to coarse
Blank // /, gravel, subangular to subrounded; 25%

/ / fine to coarse sana, subangular to
/ '/ subrounded; T5%Iow plastic fines;

'-430 / // 0.0 N O.O trace cobbles; Volume of gravel 75%. -
/ / coarse and 25%fine volume of sana
/ / 75% coarse and 25%fine to medium./ /
/ ;/
/ / "SILTY SAND: Reddish brown;/ /
/ /: About55%fineto mediumsand;45%
/ / Iow plastic fines; spree interbedded

-435 _/ ///' _. silty material (ML?}present.-'1·; -;

·. .., Materialappearsinterbeddedfine and
, coarse gramea silty sand.

"" "" I
_]i i]i , Ipte£bedded very fine grained material
·., ..i J (ML] and coarse grained SM.

-440 .?, .':[ ,j..¢ BM

":-- m'- Iffud Weight = 8.0 lbs/gal
--- 03:]i g.'_ Viscosity = 37 secon(_s
-- _ Sand Content = ZO%

-445 Stainless4-inch--"L:'.]i ----''.:--_--i!:" _ )'."_. . SILTY 6RAVEL WITH SAND: About 55%Steel -- _ fine to coarse.clravel,subangularto'-- subrounded; 30% fine to coarse sand,
Screen, :':_ :': )'.'¢_ subangular to subrounded; ;5%O.OlO-inch ," --- ."'
Slot Size :i--:i i¢Z_ non-plastic fines; trace cobbles;-- Volumeof gravel80%1-2inchesand

iij_ )'.'_, 20% 2-3 inches; Volume of sand 50% '_.... '-450 -- 0.C N O.0 ---' fine and 50% medium to coarse. _



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 19

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse £Jrcu]at]on MudRotary

LOCATION Windsor Reservoir on Arroyo £]vd. SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST V. Rjchard$/C. Kreller SURFACE ELEVATION ii42.9

DRILLING CO Lang Exploratory l?rilling TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/£5-02/28/£5 APPROX. DEPTH TO WATER (ft bgs) 166.95
r_

E

Well S_mple_1_; _o_' _ oo_°_'Lithologic Descriptionr- Completion _ m c° and Notes
4-_

6) O rn__J 09

--450 ----.r:'..--m-: V._; GM
4_inch -- _z=_- il.' r--

Stainless ! ---": e '_ DrillingMudParameters:
Steel i: [:'] m D'.'¢t NudWeight = 8.9 lbs/gal

-- Sand Content = 2.$,1¢
Screen, ..:. :.:. cb I._ Viscosity = 39 seconds

O.OlO-inch." ½_)..._455 Slot Size ":' :":'

·'. :.' _,L _:4

Or,,,c atter
-460 //

i _;_' _.'..,G'-H SILTYGRAVELWITHSAND:Reddish
_¢_ brown; About 55% fine to coarse
· gravel, subangular to subrounded; 30%

// _ <_,._ subrounded; 15%non-plastic fines;

fine to coarse sand, subangular to

-465 / _ i trace cobbies; Volume of gravel 80% -
_, // _ '_.¢, 1-2 inches and 20% 2-3 inches; Volume

// / _ of sand 60% fine and 40% medium to,, ,, .- 9_ coarse.

-470 / _, _' 0.0 N 0.0 9'.'_
/ / 03 · '

/

_)'.'_ About65%fine to coarsesand,
eD SILTYSAND:Reddishbrown;_" subrounded to subangular; 30% non--;plastic Tines; trace gravel; Volume or

/' _' 'E )"_' sand 65%fine and 35% mediumto
-475 4-inch __z__ // P. -' coarse.,- ._<_ J

Low / / o _,_

Carbon ¢ /, m "I SILTY GRAVEL WITH SAND: Reddish

co !v_ brown;About55%fine to coarse
Blank /// i _ gravel, subangular to subrounded; 30%

/ /' l_l SM f;ne to coarse sand, subangular to
-480 // // , _/_ subrounded; 15%non-plastic fines;

/, /,i i 9.'_ GM trace cobbles; Volume of gravel 80% -_. ') 1-2 inches and 20% 2-3 inches; Volume.

i /, of sand 60% fine and 40% medium to
coarse.

/ Material becoming finer grained - Volume
-485 /' / of sand 80% fine and 2074medium to

_, ; '_' .gcoarse; Volume ravelof 95% 0.75-1 inch
I/ / . and 5% 2-3 inches
i/ / ,.'._ / POORLYGRADEDGRAVEL WITH SILT AND']4 4 '_ ,'-'
,.. ..: ,k _ .o- SAND: About 50% fine gravel, subangular
... ... '.o.0 GP to subrounded; 4O% fine to coarse

-490 .:. ": ).C N 0.02.-¢( sand, subangular to subrounded; 10%
': .:0.0 non-plastic 1:Jnes;Volume of sand 60%-': .': fine and 4O% medium to coarse:... , .: 2..._4

':--:: _ .0.0 Volume of gravel 100% fine and trace-- c coarse.
'"-- '-' - fo D '.6¢
:'---!i _ o.o
':----,': cb _'.o4 / SILTY GRAVELWITH SAND: Reddish

-495 4-inch -- Z"_'-I:-' _ '00 / brown; About 50% fine to coarse -
Stainless --': e_ - - gravel sub.angular to subrounded; 35%

Screen, ::i!_ ::]i _ subrounded;15%non-plastic fines;
O.010-inch 9..._ trace cobbles; Volume of gravel 50%SlotSize -- _.. _ coarseand50%fine;Volumeof sand

-500 ..----._: __ _,,; 60% fine and 40% medium to coarse.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 19

PROJECT Jet PropulsionLaboratory DRILLING METHOD ReverseCirculation MudRotary
LOCATION WindsorReservoir on ArroyoB]vd. SAMPLING METHOD GrabSamp]efromShal(erScreen
GEOLOGIST V.Richards/C.Krel]er SURFACE ELEVATION ]I42.g , ,

DRILLING CO LangExp]oratoryDrJ]]Jng TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95-02/28/95 APPROX. DEPTH TO WATER (ft bgs) t86.95

_ 0 t:::

Well S_mple '_ _ _ = _ > LithOlOagnidCNDoetSecsriptionr Completion s m· f-
'_ CD<I: -r4 -_J 09
El. 03 _ _0-0 6. -_ C.)0 m _J69

-500 7 --7 _ SC-581-02x 0.0 N 9 '_ Increaseinnon-plasticfinesto20%;55%-
4-inch__L.- __=r:-: / _.__GM finetocoarsegravel;25%finetocoarse
Stainless :';----:: ' ._ sand;VolumeofQravel50% fineand50%

:] _u i_ coarse; Volumeof sand 50%fine and 50%'"¢_ mediumto coarse.Steel :: c
Screen, ]] _ ._._O.OlO-inch .:] co

-505 Slot Size ::[ .:) _ _-?_"'
::ii :', _ ._

·:'7 ,-2.' '

_ 0.0 Nlac

/ / O.'

/ _/ "¢ ? G_MM SAND:POORLYGRADEDGRAVELWITHSILT AND' About 55%fine to coarse gravel,
-515 // // ii ,o(.g' subangularto subrounded;35%fine tocoarse sand, subangular;10%Iow

/'/ //' !1 'V'.'¢_GM \ plastic fines.
\

.,_,_ SILTY GRAVEL WITH SAND: Reddish
/ // brown;About 50%fine to coarse "......

-520 // / v_ gravel, subangularto subrounded;30%-¢ ¢ <// _) nne to mediumsana, subangulartosubrounded; 20% non-plastic Tines·
/ / ¢q

/ / -- <7(-525 4-inch--_ --e/
Low / / ?_ _)..._ Increase in coarse-grained°material -

s.gravel,55%· 35%sand; 10-15%IowplasticCarbon // // E '¢_ fine
Blank _ _ tO

/ / f.r) · ·
/ _ rn . ¢7<_ Drill chatter - trace cobbles and
/ / :m-530 // / --. 0.0 N 0.0 '.'_ boulders··

/ o

/ / _ i'<Z'_
m ..._

-535 // / _ . '¢;
/

-540 // / 9'-.';_// ,/_ . Slowdrilling - drill bit is worn down

Low _ i- -t- JBR .0ecomposedBedrock Gray Iowplastic

Carbon _-++- Tinematrixwithsandandgravelmaterial'
-545 EndCap __++- composedof granodioritemaorityof -gravel material exhibits relic fabric of the.

__+q_- bedrock.

. _-?+-
550 0.0 N 0.0_+_- _......



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well19

PROJECT Jet Prapu]sionLaboratory DRILLING METHOD ReverseCjrcu]atJon MudRotary
LOCATION WindsorReservoiron ArroyoBlvd. SAMPLING METHOD GrabSamplefromShakerScreen
GEOLOGIST V.RJchards/C.Krel]er SURFACE ELEVATION II42.9

DRILLING CO LangExploratoryDrilling TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95-02/28/95 APPROX. DEPTH TO WATER (ft bgs) ]56.95 _

0 E

Completion . e m m
tO <_: ._ O dO _(2:QJ _ Or)

CU iD m J O3

-55o I _._-_eR

L ;:::
-55, i ;+*

i __+}

-560 _ +-_

-565 ._ ,+>
+-f

-570 i ._
;++- m

e ++¥ ]

(O m

-575 _ _.++-

+++-*++- t

-_o o.o.o.ot_<
' +++-++- i

+++- m

-5s5 *%' 1+++- BEDROCK: Well indurated granodiorite
,, %++]

Total Depth of Borehole = 588 ft bgs

-590

-595

-600



" Summary Casing Installation Log --
Well No. MW-19
Job No. WB650

Client Yet Propulsion Laboratorg
Site 3PL

Project Description Groundwater Investigation

Well Informaton

Reference Datuwn ground sur _ace ·
Elevationof Datumo O.00 _t.

Position of MP C_._ir_ Top above / below Datum 0.08 ft. above datum
Position of MP C_._ng Bottom BelOw Datum 530.14 ft. belou datum
Well Description MP38 in 4-inch steel

Other References
Installed March 29/30, 1995

Packers inflated March 30, 1995

MP55 riser to 227 ft

Log Informaton
I)e_ned By O LAC.5_6n7 Date I_,¢.c,_ 'L I_5'

Approved By 'd '_.,CH_ Date h_ zq ,_'

Checked By Kse_._,_c _ Z.,cs4,o,_; Date tq_e.,._4"z,'/_'ic"

Computer FileNo. 650HIJ19 Date Ybu Mar 30 22:40:59 1995

Sketch of Wellhead Cbmpletion

DA'[uh

, ),o c L '/
j : 0.0_'_ __ 7- ut'' SQUARE

' ' y .3i_0, o" _-" '

· · - w% ·: _' _
Iff"STE_C

B" SVC6u
'-4" TMgE,_"t>_O _.T£6C-

I'lp 55 c_A_,,,,,,c,_75



Legend for Casing Installation Log
Well No. MW-19
Job No. WB650

l_P I_ Description _amtit 16' !_g nescrlption Quantity

MP3S ENO CAP 002

0223 t'lP38OEBULAR COUPLINg 053

fiP38'CASING l0 FT. 040

0225F10 _ MP38 fiEASU_EfiENT PO_T 015
0222

[::::::! fiP3e EASING 2 FT. 010 MP_B PUMPIN6 POPT 005

0225F02 _ 0224

0237FOS

[2] MP38 ERSINB 5 VT. 008
0225F05

'-_ MAGNETIC COLLAR 00§

Ceo 1 Back Fill Well Casing

fi[LO STEEL PIDE
STAINLESS STEEL SCREEN



Summary MP Casing Log Date: Frl _p,' 28-08: 52:58 1995 Page: 1

Job No. W[3650 Jet Propulsion Laboratory Well No. MW-1 9

Scale MP Scale MP Scale MP Scale MD

Feet Log Feet Log Feet Log Feet 'Log

0 -- 100 -- 200 -- 300 --

1.0-- 110 -- 210 310 --

20 _- 120 _- 220 -- _ 320 --

/z ]

30 -- 130-- 230 330

_0 -- 140-- 240 340--

50 -- 150 250 350--

60 -- 160 -- 260 -- 360 --

70 -- 170 -- 270 -- 270

80 -- 180-- 280-- 3_0

90 -- 190-- 290 390

100-- 200-- 300 400--

.%



Summary MP Casing Log Date: Fri ap_- 2B 08: 52:58 1995 Page: 2

Job No. WB650 Jet Propulsion Laboratory Well No. MU-19

Scale MP Scale MP Scale MP Scale MP

Feet Log Feet Log Feet Log Feet Lag

400 -- 500 -- 600 -- 700 --

2

4i0 510 610Z- 7i0 Z-
2 2

2 2

420 520 620_- 720_-
: 2

· z 2
430 530 630 2- 730 £-

440 -- 540 -- 640 -- 740 --

.... m--

450 -- 550 -- 650 -- 750 -- ......

460 560 -- 660 -- 760 --

470 -- 570 -- 670 -- Y70 --

480 580 -- 680 -- 780 --

490 -- 590 -- 690 -- 790 --

500-- 600 -_ 700-- 800--



WELL MW-20

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E3JPL_OUI &3_YSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER:MW-20

WELLTYPE: Deep Multiport Groundwater Monitodng Well

SURFACEELEV (ft. aboveMSL): 1165.51

CASINGELEV (ft. above MSL): 1164.89

DRILLING SUMMARY

Traffic LockingMonumentCover DATECOMPLETED: 3/6/95 to 3/28/95

GroundSurface DRILLINGCOMPANY: LangExploratoryDrilling

4 It, DRILLINGRIGTYPE: MudRotary

Conductor TOTALDEPTHDRILLED: 1008It,

Casing 50 ff.

CONSTRUCTION DETAILS

BOREHOLEDIAMETER: 15.75in.

Grout (CONDUCTORCASING)

Screen Backfill CONDUCTORCASINGDIAMETER: 14 in.

Casing__ Interval Interval
CONDUCTORCASINGLENGTH: 50 It.

222 ff.

t 228 ff. BOREHOLEDIAMETER: 9.875 in.

238 ft.

Screen 246 ft. TOTALWELLDEPTH: 948It.

383 It. BLANKCASINGTYPE: LowCarbonSteel

388 ff.

FilterPa 398 It. BLANKCASINGDIAMETER: 4 inch

406 It.

TOTALBLANKCASINGLENGTH: 898 It.

554ff.

558 It. SCREENTYPE: StainlessSteel

Seal 568 It.

573 It. SCREENSLOTSIZE: 0.010inch

693 ft. INDIVIDUALSCREENLENGTH: 10ff.

698 It.

708 It. SUMPLENGTH: 40 ft.

716 It.

PROTECTIVECASINGSTICKUP: None

887 It.

898 f. GROUTMATERIAL: VolClayGrout

908 ff.

915 It, SEALMATERIAL: 1:1 Bentonite& Sandmix

948 ft. (BOC)
FILTERMATERIAL: #2 Sand

1008 It. (TD)

COMMENTS:

L_S hared_vep/orle_Jpi2'_3o relog_s bul_ts_sst bay.;ds



FOSTER WHEELER ENVIRONMENTAL CORPORATIOIx
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD ReverseCJrcu]atJon_tudRotary
LOCATION Corner of MountainViewg Lincoln SAMPLING METHOD GrabSamplefromShakerScreen
GEOLOGIST C. Kreller SURFACE ELEVATION I]65.]
DRILLING CO LangExploratory Drilling TOTAL DEPTH (ft) ]008 _.... .
DATE (staPt/finlsh) 03/OS/gS-O3/28/g5 APPROX. DEPTH TO WATER {ft bgs) 187.0

E

Well Sample = = = Lithoi%$idOD    iptioo_c Completion No. _. _1_ _ -_ o coI_ o _ r- Notes

6z co:OI_ _. C. -,-* r.Dm _ O9
rm

Box sHi_.ASPHALT Pavement (0.5 feet thick)SILTY SAND:Reddishbrown; 85%fine
to mediumsand, subanclular to

trace coarse gravel; micaceous;
slightly moist; no odor.

-5

Increase in grain size - fine to coarse
sand, subangular to subrounded 5% fine

_ gravel.r^.
,._<. ;_'_

^.>.

- 10 .!:'_// //x.__ Q.OS N 0.0 Appearance of weathered coarse
,.^.""_ / x__'_ gravel.

:_.:c'// / ×.>.,.'A'
- :I5 :_._/ z_.

:'A'!

:_/<' / <'_, c_
:-^' _ ^'-_; _)r":_:<' :<'_ c'_

-2o i,t //^'_;_._; '_ 0.0 S N 0.0 ....... <

!_.:c 0 ._:
_'A' _ ^'>,< '_ _='0

_.^. _ ^._ .c'_-

-;)5 14-inch-- i:_. / x._ _'_LOW ,7_' :_'_ .-
Carbon _¢' //^'_ConductorTM _';_ _'_

vA' _ k'> 0 tCasing _ _._ o_
_. /,^.>. _o

- 30 _'^' _._ c--_. _,^'>' _J_ 0.0 S N 0.0
F^' _ ^'>- o.._o

;'^' _.;_¢_c' // ^'_
r^'

i_' // A.>;;'_'

-35 ;_,' z_·x. // // ^._ SP SANDWITHSILT: Reddishbrown;' SM 85%fineto coarsesand,subrounded;
10%non-plastic fines; 5% fine to ._:< .;:'ti.^._, _,^._

'.<'// _,,,._'_ coarse gravel, subrounded,,max. s_ze
!ii/ / _._ = 3-5 inches; micaceous;slightly
_zxx x/_:_ moist;no odor.

-40 ?. ^'_ 0.0 S N 0.0.< // // z_ ' SP POORLYGRADEDSANDWITHGRAVEL:
,^,
,:<,// // _._ Reddishbrown; About 70%fine to^ x->. '- coarse sand; subrounded;20% fine to
':</' / .'_ coarse gravel, subrounded,max. size;_ ^'_ .' . . . %., _ _ :<._ .. = 3-5 roches 5%non-plasbc fines; 5^_ cobbies; m caceous; s ght y moist;no,_'_ /t_-- x._ .' odor.

-45 4-inch ,.<_/,'-e /, <'_ ..^'_ Increase in max. size to 6-8 inches.
LOW it" _, // Zx..Carbon,_. x._ .'
Blank _:<./ / _-_ "· _ _,_:< _'_ .'

·:,' /̂ / x?<_ .. Boulder/cobble zone
-50 _ z__z _ _ .......



FOSTER WHEELER ENVIRONMENTAL CORPORATIOi
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of Mountain Yiew g Lincoln SAMPLING METHOD Grab Sample from ShalcerScreen-

GEOLOGIST C. Kre]]er SURFACE ELEVATION 1165.]

DRILLING CO Lang Exploratory Ori]]ing TOTAL DEPTH (ft) ]008

DATE (start/finish) 03/05/95- 03/28/95 APPROX. DEPTH TO WATER (ft bgs) ]87.0

c' _, 0

_-4J _ h4 O3 n

_i_ _ 5 _ _ LithOl iC iptionWell S le ;c_
Completion · s _ z: d

4-J fO_: ._ 0 fO t-'© ._J co
iD. 0g _ %0 c_ -_ cDa) o _ _J o9
o

-50 7--7! j_/ /, S6-486-01 X O.C S N 0.0 '.'.' SP
/ / _,_.'_,
¢ ;'/ .o. 0 GP POORLYGRADEDGRAVEL WITH SAND:Reddish brown; About 50% fine to
/ / o ..o4 coarse gravel, subangular to sub-
// /, ,'.O.0 rounded, max. size = 5-8 inches; 45%

-55 // /, o.._( fine to coarse sand subengular to
/ / LO.0 subrounded; 5% non-plast c fines;
/ / o ,¢ micaceous, no odor./ /
/ / ,'o. 0 Increase drill chatter
/ / o .&(/ /
/ / .O.0
/ / _...&(-60 / /
/ / .0.0 60%fine to coarsegravel;subangular-
:// /, 2...c,( to subrounded; 40% fine to coarse,
J/ / .o0 subangular to subrounded; trace,/ / fines.
l/ / D.'.o(

.o.o
-65 _ /, _..Dc

/ / .O.0
/ / D 'o¢
/ / .O.0/ /
/ / D._o(/ /
/ / _ LO.0
/ / = D.;o(

--70 // _, _ 0.0 N O.C'.O.0(1)

· // _, _= _._(
/ / '.o.0

// // _' '.0.0 Drilling MudParameters:
'/' o_ _' '.b¢ Mud we(ght: 8.5 Ibs/g.al;/,

- 75 4-inch-- _-e '.00 Viscosity:34 seconds;
· Low / _, '_ _.'.Oc Sand content: 0.15%in0

Carbon / ,/ _ o. 0
Blank // i/' _ ::z-.Dc

>- 2 '&c
-so ii I; oo

> tO.0
I / i/

'o.0
// l/ :_"Dc

5 .o.o'
/ i/ _o-¢c

/, :0.0 POORLYGRADEDGRAVELWITH SAND:/ _-._c Reddish brown; About 55% fine tocoarse gravel; subrounded to sub-
'.O.0 angular, max. size _ 5-8 inches:.45_ -

0.0 N O.C_:_c
_ 9 0

// Tine to c,0arse sana, suoa,ng.u.lar. t0/ '.O.0' subrounaed; trace non-plastic tines;
, _-¢c micaceous' no odor' Volume of graveli.

/ :0.0 50% >0.75'inches a'nd 50% 3-4 inches;
:_( Volume of sand 80% medium to coarse

'O.0' and20%fine.
_ 95 Y. ..b(

OD
"°'°'

, _'._(

- lO0 -- z/ ,':oo_



FOSTER WHEELER ENVIRONMENTAL CORPORATION
MonitoringWell20 '

PROJECT Jet Propu]Mon Laboratory DRILLING METHOD Reverse Circulation /,Iud Rotary

LOCATION Corner of Mountain Fie,/ _; Lincoln SAMPLING METHOD Grab Sample from Shaker Screen :

GEOLOGIST C. KrelJer SURFACE ELEVATION HSO.] .......

DRILLING C0 Lang Expjoratory OrJlJJng TOTAL DEPTH (ft) ]008

0ATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) ]87.0

t- _ o
o_ E__ 60: N D n

Well s_4?ie _ -_ _ _o5 _o o_>' Lith°i?ntC NB_¢_ipti°n
r- Completion . m_ _ r- d
ID. 03:> %0 r -_ C.)O CB.d O3
O _

-100 --z/ 30-488-0; X 3.C N !O.C_. .0',.,-_,,GP
/ _. !_,,_ SILTY SAND

F.O.O _ Formation becoming .slightly finer grained
o-_( - presence of thin (8-I0 inchesl silty ·

interbeds (SM/SP)inqravels.

-- 105 // SILTY SAND: Reddish brown; 60% fineF.O.O to medium sand; 40% non-plastic fines;-
_, o.-o( micaceous; no odor.
/ )'O. 0 As Above
/ O' '(
/ _.!2-¢ _ ASAbove

_, F.o.o GP As Above-- 110 D.C N O.Co.A(

t _ for ¢82._ SILTY SAND

I ,:o.o GP POORLY GRADEO GRAVEL WITH SAND:
bt&< Reddish brown; About 60% fine to
>0.0 coarse gravel; subrounded to sub '
o.-o< angular, max. size = 5-8 incnes; 40% -fine to coarse sand, subangular to _

- 115 _ i >:oo subrounded; trace non-plastic fines;0 :&( micaceous;no odor; Volumeof gravel -/

// KO.O 50%>0.75 inches and 50%3-2 inches;-o:o< Volumeof sand 80%mediumto coarse
/ FO.O and 20% fine. '

i o.:_¢
/

-120 _, _ FPO
0 '._(

/ _ FO 0/
/ _ o. :&(

·- F.O0¢-

/ u o · _(/

- 125 4-inch-- "* _,
)'0.0

'E o...,_cLow /
Carbon / .9° >'.o.0
Blank // _ o.: oc

/ m F.O.O
/ o-_4/ ;>- ..

- 130 ! _ ).C N O.oKO. O-- o.:,_< Increased drill chatter - encounter ao cobble/boulder zone.>  .o.o
/ / o: ,_< Dr//tin.(?Mud Parameters:
/ / >'.o.0 Mu<fwe(ght: 8.7 lbs/gal;

_ o... 6< Viscosity: 34 seconals;// Fo.o Sand content: 0.75%
- 135 / / o.-._</ /

/ / F0.0
/ / Q '.&</ /
/ / FO.O
/ / o -&(/ / --
/ / F0.0

-140 _, _ o. ,.o<
/ / F0.0
/ / O :&<

! !- ,o0/ 0 -o4
/ I/ FO0

145 _, i// o .¢c
/ i/ ! )'.00/ i/
/ _/ O.-&</ i

i_' I i:¢.?(

/ '/ )'.00/ /
- 150 z__z 3.C N 3.C'" ' .¢



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI,,
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of Mountain View g Lincoln SAMPLING METHOD Grab Sample from Shal:erScreen

GEOLOGIST C. Kre]]er SURFACE ELEVATION ]]65.Y

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 1008

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) Y87.O

Well Sample LithOlOagn_2CNDoe_S_iptionCompletion No.

POORLY GRADED GRAVEL WITH SAND:
Reddish brown; About 60% fine to
coarse gravel; subrounded to sub-
angular, max. size = 12-15 inches; 40%
fine to coarse sand, subangular to
subrounded; trace cobbles/boulders;
micaceous; no odor Volume of gravel
50% f ne 50% coarse; Volume of sand
80% medium to coarse and 20% fine.

Very tough drilling - on a large boulder

SILTY GRAVEL WITH SAND: Reddish
brown; About 45% fine to coarse
gravel, subangular to subrounded,
max. size = 3 inches; 35%fine to
coarse sand, subangular to
subrounded; 20% non-plastic fines
micaceous; no odor; Volume of gravel

, 30% coarse and 70% fine; Volume of
sand 50% fine and 50% medium to
coarse. jSILTYSANDWITHGRAVEL:Reddish

0¢ brown; About 85% fine to coarse sand, I
subangular to subrounded, 20% 20% 1
non-prastic fines 15% fine to coarse J

_. gravel subanqular to subrounded
:E max. sze = 0:.75nches;micaceous;no
u odor.

4-inchI
·_ Increase in gravelcontent - formationis-

Low o becoming coarser grained Increase in
Carbon _ drillcharter.
Blank oJ POORLYGRADEDGRAVELWITHSAND:

m Light brown; About 50% fine to coarse
m_' gravel; subrounded to. subangular max.

size = 6-8 inches; 45% fine fo coarse
sand, subangular to sub rounded; 5%

> cobbles; micaceous; no odor; Volume
of gravel 50A fine and 50% coarse;
Volume of sand 70% mediumto coarse
and 30% fine.

Large Boulder

Very slow drilling - large cobble/boulder
interval.

_r



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of Mountain Viewg Lincoln SAMPLTNG METHO0 Grab Sample from Shaker Screen

GEOLOGIST C. Krel]er SURFACE ELEVATION II55.1

DRILLING CO Lang Exploratory £rJ]]Jng TOTAL DEPTH (ft) ]008

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) ]87.0

- weii sample _ cz ; c_ _ o _ LithOl?nidC OescniptionCompletion No. _-- m _ rD o_ Notes

iD O ED J

'Fi

-200 T " -- o'SC-488-01 X 0.0 N 0.0FO0 GP POORLY GRADED GRAVEL WITH SAND:
/ _,, _, c o...b( Light brown; About 55% fine to coarse
/// _, ¢_ 5c _'.o0 gravel; subrounded to subangular max.

o '.o< size = 12-15 inches; 35% fine to coarsesand, suban.qular to sub rounded 10%
,/ _ rr _'.O.0 Cobb es/boulders; trace non-plastic

--205 I_ // o. oc fines; micaceous; no odor.'/ /
/ / _ _.O.0

/ /, _ O.'.o< Very tough drilling - cobble/boulder zone/ _o0 or cemented gravel zone.
/ / .->< Q ·&( 4
¢ t/l s ",O0

--210 // //i c O.C N 0.0 °. '.6(/! _3(n .O0
; 0o Colorchangeto lightgray - color

_ '.O.0 homogenous,poss_ly ;drillingthrough
_,, _:_c largeboulder.

-215 4-inch-- .-e // _ _GP POORLYGRADEDGRAVEL WITH SILT AND-
Low _ /, m 5 <GM SAND:

Carbon _,, ]% ca _) Reddish brown; About 50% fine toco _C coarsegravel,subangutarto sub-
Blank _.. m// _ . ' rounded, max· size = 3-5 inches; 40%

fine to coarse sand subangular to

-220 _ //,, i .C < subrounded; 10%non-pastic fines; ' ..../ . 2C_'. micaceous; no odor.

, '._ < DrillinclMudParameters.'

.':i t.:' 2. _ Wscosity: 35 seconds;'"·_ ( Sand content: 1.5%

>.( Becoming coarser grained - Volume of
- 225 :]i ']! o. _) gravel 60% coarse and 40% fine; Volume -,] o o, of sand 75%medium to coarse and 25%

.:] >:' '( fine·
:..:. _.-o' GP _ POORLYGRADEDGRAVEL WITH SAND:-- Y.O.O

'] -'--:]:: o.'.,_c Light reddish brown: About 55% fine to
· -- >'.o0 coarsegravel;subangulartosubrouncled; max. size = 3-5 inches;

-230 :: _:i:: 0.0 N O.Co.'o< 40% fine to coarse sand, subangular.:] ---- :: -.
·. --'v Y.ct0 to subrounded; 5% cobbles: trace
.': ---:: u O-_< non-plastic fines: micaceous; no odor;
· %,. I_

4-inch __ z,___ .:... m FO.0 weak to moderate cementation.cn o..._(
Stainless _.:- _ F.O.0f--

-235 Steel ::,__,::. o ..b<Screen _ . Gravelveryangular- possibly
0.0 O-inch '.i'---- :.' :m _'o.0 cemented?
Slot Size ";_----:: o..._ .

., __%.-
..:----:. _'.o.0 Increase drill chatter very tough

:_i ..:. o.:_ drilling. ':'-' F.O0%, ..-

· ., c_'o( / "
-240 ":-.. :6 CO.0 SILTY SAND WITH GRAVEL: Dark

:: :' O'.o( / reddish brown; About 50%0fine to
i:;i '.:.i coarsesand,subangularto
, ' '_ subrounded; 35%0non-plastic fines;i:.j :]i vt SM 15%fine ravel' micaceous' no odor. '
... :]i ;-'0_S'-_ POORLYGRADEDGRAVEL WITH SAND:

-245 .': _: _-_ As Above -_
'" " _' c POORLYGRADEDSAND WITH SILT AND
:_ 7 --)(-_ SM/ / _. GRAVEL: Reddish brown; about ;70% fine
// / _ to coarse sand_ subangular to
/ // : subrounded; 35%0non-plastic fines; 15%
/ // / =c fine gravel; micaceous; no odor. _ .,..,,,,"

--250 z__z _' _ O.C N 0.0
[3-



FOSTER WHEELER ENVIRONMENTAL CORPORATION

MonitoringWell20 t
PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation flud Rotary i

LOCATION Cornerof flountainView g Llnco]n SAMPLING METHOD Grab Sample fromShakerScreen

GEOLOGIST C. KrelJer SURFACE ELEVATION ]I55.!

DRILLING CO Lang ExploratoryDrJ]]Jng TOTAL DEPTH (ft) I008 .

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) Y87.0

Well S_%ple. Lithol_c NotesOeScnipti°nCompletion

Slow drilling and virtually no water loss
may indicate that the form formation is
cemented to some extent; Drill bit may
need to be changed.
POORLY GRADED SAND: Decrease

in silt content (5%), increase in coarse'
rainedcomponent

POORLY GRADED GRAVEL WITH SAND,
COBBLES/BOULDERS:
Light reddish brown; About 55% fine to
coarse gravel; suangular to
subrounded, hard, max. size=2 inches;
45% fine to coarse sand, sub angular;
5% non-plastic fines; 5% by volume
cobbles and boulders, 90% 3-5 inches
and 10% >5 inches.

Drill rig chatter.

x
E

c
(13

o3 SILTYSANDWITHGRAVEL:
rD Reddish brown; About 50% fine to _

4-inch _ --.:m mediumsand,subangu,lar;30%fine
Low _ gravel, hard suDangularto .
Carbon 'F= subrounaea; max.sze = u./u incnes.
Blank o

'_ POORLYGRADEDGRAVELWITHSAND:
"¢ Light reddishbrown;About55%fine tom

coarse gravel; subangularto
subrounaed, max. size = 5 inches; 40%-
fine to coarse sand subangular to
subrounded; 5% non-p ast c fines.

Dnllinq MudParameters:
.N,udwellght: 8. 7 lbs/gal; 1
Viscosity: 35 seconds; 1Sand content: 0.25%

SILTY GRAVEL WITH SAND: Dark [
reddish brown; About 40% fine to 1
coarse gravel subangularto _ -_
subrounaed, max. size = J inches; _3m.j
fine to coarse sand, subrounded; 25% /

)lastic fines; m_caceous; no odor.J
POORLY GRADED GRAVEL WITH SAND:

Light reddish brown; About 55% fine to
coarse gravel subangular to
subrounaed, max. s ze = 5-6 inches
35% fine to coarse sand; 5% cobbles;
5% non-plastic fines; micaceous; no
odor.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 2(3

PROJECT Jet Profiu]sJon Laboratory DRILLING METHOD Reverse CircuJatJon flud Rotary

LOCATION Corner of Mountain Vie,/ _ LJnco]n SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST C. /(relier SURFACE ELEVATION 1155.! '_....

DRILLING CO LangExp]oratory £rJ]]Jng TOTAL DEPTH (ft) _008

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft Ogs) _,f87.0

Well S_%ple _ _cz_ °_ S _ co Lithol%gntC Oescr'iptionr- Completion . _ _o_ _ d Notes4J g¢ID. o5
O ED J CD

O

_' '°' GP- 300 ,5 SC-490-01 x [3.0 N 0.0,..o0
// o. 'o(
5 .oo

,'o0
-305 // // O"O< As above

/ / ,'O.0
/ / O.'.6(/ /
/ / .'.O.0
/ / 0 .o(/ /
/ / .'.o0

_310 / / iO.C N 3.0 :_ '.a(
/ / '.0.0

/ ,V.'.?_GM SILTY GRAVEL WITH SAND_Light

//_'i /i// _ reddish brown; About 45_ fine to' r_ coarse gravel; subangularto .
>i _.".f_i i/ subrounaed, max. size = _ incnes; 40%

_ 3 _ 5

fine to coarse sand; 15% non-plastic
fines; micaceous; no odor; Volume of

Volumeof sand 50%fine and 50%
/' ,_<_ medium to coarse.

/ / SM SILTY SAND: Dark reddish brown; about '.....
/ / _ 65% fine to medium sand, subrounded;

-320 /, // _ 35% non-plastic fines; micaceous; no
/ / ?_ odor; Volume of sand 80% fine and
/ / E 20% coarse.

i '0
/ t-

i'
,, I0
/ (D
, _o Increase in coarse-grained component;

-325 4-inch --_/--e _ .-_ 10%fine to coarse gravel, subangular to -
Low _, , "- subrounded; Volume of gravel 90% fineandI0%coarse;Volumeof sand70%fine
Carbon / _ 'E

; BBlank /, and 50% medium to coarse.

/// _ _- / POORLY GRADEDGRAVEL WITH SILT ANDSAND: Light reddish brown; about 40%

-330 // _ m 0.0 N O.C / fine -_

, _ subrounded, max.size = 3 inches; 30%_ _o to coarse gravel, subangular to, tocoarse subrounded;30%
' non-plastic fines; mmcaceous;no odor;

i , i fine sand,,v '.'¢_GNI Volume of gravel 50% fine and 50%: i
335 /, i . ¢_ coarse; Volume of sand 70% medium to- ' coarse and 30% fine.

, ,i _"'bt

,' J ;J ML SANDY SILT: Dark reddishi ._.
, I brown; About 60% low plastic fines;
, 35%finesand;5%elasticfines;

-340 // ,i SM X micaceous;100%fine. no odor;. Volume of sand
SILTY SAND WITH GRAVEL:

...... Reddishbrown;About60%fine to

coarse sand, subrounded; 25% non-plastic fines; 15%fine to coarse
/ gravel subangular to subrounded;

max. sze=5 ncnes.-345 / ....

// /' / POORLYGRADED GRAVELWITH SAND:

I coarseqravelsubangularto ,_
/

i / Light reddish brown; About 60% fine to
, '-'..o GP subrounaea, max. s ze = 5 nches',,_uz, ,

// _'.0.0 fine to coarse sand, subrounded; 5% '
-350 z ,, 0.0 N 0.0 °'_¢ non-plastic fines; mlcaceous, no odor.-



FOSTER WHEELER ENVIRONMENTAL CORPORATIOIx
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse CircuIatJon MudRotary

LOCATION Corner of Mountain View £ Lincoln SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST C. Kre]]er SURFACE ELEVATION ]]55.]

DRILLING CO Long Exploratory Drilling TOTAL DEPTH (ft) 1008

DATE (star't/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) i87.0

Well S_p 1e Li t ho1%gnidCDescriptionCompletion . Notes

SILTY SAND: Dark reddish brown;
about 70% fine to medium sand,subrounded; 30% non-plastic fines;
trace fine gravel; micaceous; no odor;
Volume of sand 80% fine and 20%
medium to coarse.

Volume of sand 60% fine and 40% medium'
" tOcoarse.

·_ POORLYGRADEDGRAVELWITHSAND:
e Light reddish brown; About 55% fine to

coarse gravel subangular to
m subrounded, max. size = 2 nches; 45%
m fineto coarsesand,subrounded;
¢o micaceous,noodor;Volumeof gravel

90%fineand10%coarse;Volumeof
60 sand90%mediumto coarseandI0%

fine.

o SILTYGRAVELWITHSAND:About45%
_- fine to coarse gravel, subangular to60
rn subrounded;40%fineto coarsesand;
_o 15%non-plasticfines.

POORLY GRADED GRAVEL WITH SAND:
4-inch-- Lightreddishbrown;About55%fine to-
Low coarsegravelsubangularto
Carbon subrounded, max. size = z riches; 45%

fine to coarse sand, subrounded;
Blank micaceous,noodor;Volumeof gravel

90% fine and 102 coarse; Volume of
sand 90% medium to coarse and 10%
fine.

SILTY SAND: Reddish brown, about 70%
fine to coarse send subengular to
subrounded; 30% non-plasuc tnes;

_F- trace gravel;micaceous;noodor;
Volume of sand 60% fine and 40%
medium to coarse.

POORLYGRADEDSAND WITH GRAVEL:
Light reddish browne about 60% fine to
coarse sand, subangular to
subrounded; 35% fine to coarse gravel,
subangular to subrounded, max. size =

'- 2 inches; micaceous; no odor; Volumeco
m of sand 90% medium to coarse and 10
_o %fine;Volumeof gravel95%fine and
- 5%coarse.

4-inch _ _ Materialbecomingcoarsegrained.
Stainless
Steel I Increase in drill chatter - on a large

Screen I boulder. _

0.010-nch POORLYGRADEDGRAVELWITHSAND:
Slot Size Light reddish brown; About 50% fine to

coarse .qravel, subangular to
subroun_ed,max.size=2 inches;45%
fine to coarse sand, subrounded; 5%
non-plastic fines; m,caceous; no odor. -



FOSTER WHEELER ENVIRONMENTAL CORPORATION

MonitoringWell20 ]

IPROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of NountaJn View g Lincoln SAMPLING METHOD Grab Sample from S_a_er Screen

GEOLOGIST C. Kre]]er SURFACE ELEVATION 1165.! " ......

DRILLING CO Long Exploratory Drilling TOTAL DEPTH (ft) ]008

DATE (start/finish) 03/06/95- 03/28/95 APPROX. DEPTH TO WATER (ft bgs) 187.0
r-M

_ >.o
,+_ _ E ¢._;_' C_ .,CD

n -- i . 0 E

Well S_i%ple _ Si ._, ha S % Do>' Lith°l%gnidC NO_¢eCTiption
Completion . m _

CD 0 _ CD

-400 'm---'-T SC-491-01 X SM POORLY GRADED SAND: Darkreddish
:.: ..:. lU brown; t00% fine to mediumsand,.-. c
:.': ..:. m micaceous, no odor; Volume of sand

.. _n 90% fine and 10%medium.

r :]i ::.i _ ¢' '_ GM SILTY GRAVEL WITH SAND: Light-

--405 ::';] "; _r j_ reddish brown; About 45% fine to---- coarsegravel,subangularto subround
· /_ /_ _ .o' GP \ ed, max. size = 2 inches: 40% fine to

L_)O

/_ o coarse sand,subr0unded; 15% non\ -plasticfines.
/ / '.O.0 POORLYGRADEDGRAVELWITH SAND:
/ / O '.&( Reddish brown; About 50% fine to

--410 /, _, 0.0 N 0'0' °.0 coarse gravel, subangular to subround -
_, _,J o .o< ed, max. size = 2-3 roches; 45% fine
/ /' ,o. 0 to coarse sand, subangular to sub
/ /! _ ._< rounded; 5% non-p_asbc Tines;

/' COD micaceous; no odor; Volume of graveli' /, o.-.o4 70%fine and 30% coarse; Volume of
--415 / / .0.0 sand 80% fine and 20% mediumto

// // i 2..._c coarse.
/ / , .O0/ /

/ ,/ V'.¢_GN SILTY GRAVEL WITH SAND: Light
/ l/ <7c_ reddish brown; About 40% fine gravel ....// j/ subangu ar to subrounded; 30% f ne to

--420 :/, // -.O.0 GP coarse sand, subrounded; 30%
D.'.6C non-plastic fines.IKi/, _' POORLYGRADEDGRAVEL WITH SAND:

/

_, _ D..6c Reddish brown; About 50% fine to,, oD coarsegravel,subangularto subround
/ _ '.00' eD, max. size = 2-3 roches; 45% fine

/, / '< :) .Dc to coarse sand, subangular to sub
/, 'F= o O' rounded; 5% non-plasbc fines;

-425 4-inch --/,-e / _ D .o¢ micaceous; no odor; Volume of gravelLow / / c ·.
Carbon // / ro .o 0 70% fine and 30% coarse; Volume of

/ m D-._c sand 80% fine and 20% medium to
Blank // // _o ,, . coarse.

it ijSM SILTY SAND WITH GRAVEL:/ _ I About 50% fine to coarse sand,
-430 /, /, ',F 3.C N 3.Ci :.]."j \o -' SP subrounded; 30% fine clravel,

\ subangularsubroundecT;20%¢ / rnQ_c F:'_ : non-plastic fines.
·. POORLYGRADEDSANDWITHGRAVEL:

Reddishbrown;about55%fineto coarse

435 "'] ' gravel, subangular to subrounded; 40%
- _..o' '_ fine to coarse sand, subrounded; 5%>'.o.0 GP _ non-plastic fines; max size 2"; no odor.

o...o< POORLYGRADEDGRAVEL WITH SAND:
FO.0 Light reddish brown; About 55%fine to

SM _ coarse gravel, subangular tosubrounded, max. size = 2-3 inches;

' : / 40% fine to coarse sand, subrounded; _
-440 5% non-plastic fines; micaceous; no

odor.
SILTY SAND WITH GRAVEL: Reddish

brown; About 60% fine to coarse sand,
subrounded; 25% fine to coarse gravel,
subangular to subrounded, max. size =

-445 2inches;micaceous;noodor.

" SP POORLYGRADEDSAND WITH GRAVEL:
'.- Light reddish brown; About 60% fine to

// · . coarse sand, subrounded; 35% fine to ._/,
,_ . coarse qrayel, subangular to" subrounoeo; max size = 2 inches; 5%

-450 / -- O.O N 0.0 ' non-plastic fines; micaceous; no odor. -



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD ReverseCirculation MudRotary
LOCATZON Cornerof MountainView& Lincoln SAMPLING METHOD GrabSamplefromShakerScreen

.... GEOLOGIST C. Krel]er SURFACE ELEVATION 1165.!

DRILLING CO LangExploratoryDrilling TOTAL DEPTH (ft) 1008 ..

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) .187.0

03! E ? N _ t_
o o._- o E

m °L m _:__' Lithol%gtC NO_¢eC_iptiorl
Well Sample _ _ _ o m

Completion No. cz_ m _ d
Cl. 03 C. -_ C._
ca o m _j _

-450 %--; ' · sP/ I

_ ..,5
-455 ? / SM SILLY SAND:Light reddish brown, about80%fine to mediumsand; 20%

/ non-plastic fines; trace coarse sand;
· // micaceous;no odor; Volumeof sand/ 90%fine and 10%medium.

/
/i i
/ i

-460 / l/
/
/
/
/

-465 ///

/" SN SILTYSANDWITHGRAVEL:Orange
/,! brown;About 70%fine to coarse sand,
_, subrouncl,ed; 15%fine gravel,,' suDangufar,max. size = 1-2 inches;
/ / _ 15%non-plastic fines; micaceous;no

-470 _ _, =--3' O.O N O.C odor; Volumeof sand 75%fine and 25%-
P _ .__ mediumto coarse; Volumeof gravel/ / E 100%fine.
/ / 'o

/ to
/ /

-475 4_inch__¢_e /// :_m
Low / / m
Carbon / / _-
Blank / // §

/ / '_
/ /
/ / tn/ /

-480 / / co As above/ / --
/

/:

-485 /l 5,
;// /,i SILTY SAND:Dark reddish brown;

/// _, about 70% fine to mediumsand,, subrounded;30%non-plastic coarse
i2 _'1 sand;micaceous;noodor;Volumeof
ix/ /_l sand 80% fine and 20%medium.

-490 J;" ' 3.(3 N 0.0

/ /'
/ /

-495 ¢ //: As above/
/ /,

5
/ /

.... · / /,

/' z_ ' Becomingcoarser grained-500 z--



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse CircuJation MudRotary

LOCATION Corner of Mountain View g Lincoln SAMPLING METHOD Grab Sample from Shaken Screen

GEOLOGIST C. Kre]]er SURFACE ELEVATION II65./ .........
I

DRILLING CO Lang ExploratoryDrilling TOTAL DEPTH (ft) 1008

DATE' (start/finish) 03/06/95- 03/28/95 APPROX. DEPTH TO WATER (ft bgs) /87.0

_ >'. ID

%p Litholo%Description
Weii s ie _ _ §S 03

Completion . m _ ¢o Notes
_ ._ O _ 4_ 03

r_ O0 :> _-0 ¢_ ._ 0Q) 0 m J 03
ED

-500 _--/7 SC-491-02 _ 0.0 N 0.0 SM
>i, /

i Becomingfinergrained
-505 ;

5 ...., 5

i 5 ob¢
-5io /, _, o-o N .

-515 /_ _i SILTY SAND WITH GRAVEL: Light
/ reddish brown; 65% fine to medium
/, sand, subrounded; 20% non-plastic
_, fines 15%fine gravel subangular tosubrounded,max. s ze = 0.5 ncn;
_,1 _ micaceous; no odor; Volume of sand
/ " 50% fine and 50% medium.

-52o _ _ -
/ /: .--
/ / E
/ / 1_

-525 4-inch _/ --e //: _:m
Low //
Carbon /, -
Blank // '2o SILTY SAND: Reddish brown; about 70%

/ c- fine to coarsesand,subangularto
_, m subrounded 20% non-plasbc fines;

530 // rn 10%fine gravel, max. size=0.25 inches;- _o 0.0 N O.( micaceous;no OdOr;Volumeorsand -

/, _. 70% fine and 30% medium to coarse.
/
/
/
/

-535
/
/ SP POORLYGRADEDSANDWITHSILTAND

'. coarse sand, subangular to ....
i SM GRAVEL:Lightbrown;about70%finetosubrounded; 15%non-pJastic fines; _a_

· fine to coarse gravel, subanqular to
-540 _, ' subrounded, max. size=2 inches; -

/ SM \ micaceous; no odor; Volume of sand

50% fine and 50% medium to coarse;
Volume of gravel 90% fine and 10%
coarse.

t SILTYSAND:Reddishbrown;about75%

fine to medium sand, subrounded; 25%
--545 non-plastic fines; trace coarse sand; -

micaceous; no odor; Volume of sand
/ 85% fine 15%medium to coarse.
/

/
/

_550 _// ,_ o.o N 0.0



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Corner of Mountain View g Linco]n SAMPLING METHOD Grab Sample from Shaker Screen

" GEOLOGIST C. Kreller SURFACE ELEVATION I155. I

DRILLTNG CO Long Exploratory Drilling TOTAL DEPTH (ft) 1008

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) I87.0 _
t-H

r- >- O

Well Sample cl _ 4J co Litholoqic Description
Completion No. E m _ F© _nd Notes

ED

r-

-550 _'mi T _ t. tam Becoming coarser .qrained; Volume of -
i/ .= ." _"_ 5%sandfineT0%gravelfineand _5% mediumto coarse;

: SM POORLY GRADED SAND WITH SILT AND

_ ,, _ GRAVEL:
G '.

Light brown; About 70% fine to coarse
·':1 ,_ · r.] sand, subrounded; 20% fine to coarse _- 555 ':.'i ':' m i-.

i. gravel, subangular to subrounded,
:.: -: ' max. size = 2 inches; 10%non -plastic
:]: .:. . fines; micaceous; no odor.

:.: --- .:. '..' SP POORLYGRADEDSAND WITH GRAVEL:
-- Lightreddishbrown;About60%fine to

:]! --- .:' '. · coarse sand, subrounded; 35%fine to --560 .. __
'-. --.... .:. >'.O.O°'GP\ coarse .qravel, subangular to
·': __--!:: _ o.. o( \ subrounded; 5% non-plastic fines.
':: i_F:- _ >'.o0 POORLYGRADEDGRAVEL WITH SAND:

4-inch --:- -e-::. co o ..¢4 Light brown; About 55%fine to coarse-- gravel, subangular to subround ed,
Stainless .. ____..:. (o >'o0 max. size = 3 inches; 40A fine to

-565 Screen,Steel .'. :: _ o .¢¢ coarse sand, subrounded; 5% -----':: ="= F.O0 non-plastic fines; micaceous; no odor. -
0.010-inch .:__-' o .._cSlot Size -. --:-:'

.': ---.'. ]V'.?t GM SILTY GRAVEL WITH SAND: Light

r  d,.h.... _c_ gravel subangular to subrounded;

-570 :.:. 0.0 N 0.0 SI \ max.size= 3 nches;40%fne tocoarse sand, subrounded; 15%non-
plastic fines; micaceous; no odor;

_]' -' Volumeof gravel70%fineand30%.::. :.
2 ..-. _, coarse; Volume of sand 60% fine andj, 40%mediumto coarse./
/ SILTYSAND:Reddishbrown;about70%

-575 4-inch'--_-'e fine to coarse sand, subrounded; 25% -
/, ' SP \ non-plastic fines; 5% fine gravel;

LOWcarbon //! "" \ micaceous; no odor.POORLY GRADED SAND WITH SILT AND
Blank // GRAVEL: Brown; about 70% fine to

/J i".' coarse sand, subrounded: 20% fine/

/ _ _ gravel,10%non-plasticfines;-580 /: mlcaceous; no odor.
/ _ POORLY GRADED SAND WITH SILT:
/ _ Reddish brown; About 90% fine to
/: x/ ._ coarse sand, subrounded; 10%non-
//_ E ' plastic fines; trace gravel; max. size ='
/ u 0.25 inches; micaceous: no odor.c-

-585 _, _oco
/ Increase drill chatter/ eD
/ --. POORLYGRADEDSANDWITH SILT AND

// _ GRAVEL: Light brown; 75% fine to/ 'F= coarse sand subrounded' 15%fine
_, _, o gravel,subangularto sub_ounded;10%O.0 N 0.0 non-plastic fines; micaceous; no odor. --590 / /
/ / m Slow dritlin,q - cobbles and boulders/ /
/ / (o SP POORLYGRADEDSAND WITH GRAVEL:
// // ' '_ Light reddish brown; About 75% fine to
/ / coarse sand, subrounded; 20%fine to
// // . coarse gravel, subangularto .

_ 595
2 subrounaed,max.size= ._inches;

// // micaceous; no odor.
/ / SM SILTY SAND: Bark brown' about 75%
_, /, fine to medium sand, s[Jbrounded; 25%/ non-plastic fines; mlcaceous; no odor.
/ /
/ /

--600 ....../ / SP POORLYAsAboveGRADEDSAND WITH GRAVEL:_..M



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 20

PROJECT Jet Propu]MonLaboratory DRILLING METHOD ReverseCirculation MudRotary
LOCATION Corner of Nountain View_;Lincoln SAMPLING METHOD Grab$ampJefromShakerScreen-
GEOLOGIST C. Kreller SURFACE ELEVATION H65.1 .......
DRILLING CO LongExploratory Orilling TOTAL DEPTH (ft) I008

DATE (start/f inish) 03/06/g5- 03/28/95 APPROX. DEPTH TO WATER (ft bgs) 187.0 j

C _ c >,o
Well Sample ._ _a_ oL _ _ co>' Lithologic Description

Completion No. _ m -0 _ andNotes
-r-tO _4-J CD _ 03

C3 _i

5 :
-655 / 5 I

/ / , %,
/ /

/ 5i
5 5 '
5 5,

5! _/i ,.
/i / ·/ /
/ / ".
/ /

. /i / ,..

-665 5: 5
5 5 __- -'
/ / .__ !]' Becomingfiner grained
5' /' E
ix / _ SM SILTY SAND:Brown;about 55%fine sand; _.._.

-670 i/, 5 _ 45%Iowplastic fines; trace coarse/ _ 0.0 N 3.C sand; micaceous;no odor.
/ / rD

!5 5

5 5 '_-675 4-inch -- _/---e // _.
LOW 5 ¢ mCarbon // / co

Blank /, ///,// /
-680 5 5 As above

/ /
r / /

/ _/

i /, /, sP POORLYGRADEDSANDWITHSILT:/ / " SM Reddishbrown;About 80%fine to
/ ,// coarsesand,hard;10%finegravel,

-685 / i5 . hard, subangularto subrounded,max./ / ' size = 0.5 inches; 10%non-plastic
/ / fines; no odor./ /
/ _/
/ _/ SM sILTY SAND:Brown;about 55%fine sand;
/ "/ 55%Iowplastic fines; trace coarse/ // / sand;micaceous;no odor.
/ /

- 690 / / 0.0 N 0.0
/ /
/ '/
/ /
/ :/

'10

-695 .:. :': =:-' _ / POORLYGRADEDSANDWITHSILT AND

[ .:. }! m / GRAVEL:Light reddishbrown' 75%fine
co to coarse subroundedsan'd;15%fine

. . . %
·: ... _ gravel, max..size = 2-3 roches;I0.

':_': I non-plasuc fines; micaceous;no odor;...' Volumesand 50%fine and 50%medium ,-700 ..__ j SM to coarse;Volumeof gravel 1OO%fine. -



FOSTER WHEELER ENVIRONMENTAL CORPORATIO_NN
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION Corner of Mountain View g Lincoln SAMPLING METHOD Grab Sample from Shaker Screen
GEOLOGIST C. Kreller SURFACE ELEVATION JJ65. l

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 1008

DATE (start/finish) 03/05/95-03/28/95 APPROX. DEPTH TO WATER {ft bgs) .I87.0

weii s_%pie _ _' ' ogz: Completion . _-- _m_°_ _= Lithol iCdNotesDescription
4--_ (O _ -_ O' __C__

C'-I m

-600 2F-_

/ ,_. Isc-493-01 X 3.(: N !O.C SILTY SAND: Dark brown; about 80%
x _, fine to coarse sand, subrounded; 20%non-plastic fines; mJcaceous; no odor;
// _ Volume of sand 80% fine and 20%

F mediumtocoarse.
/

/ /

-605 ix xX X

x //i I Increase drill chatter - cobbles/boulders
iii

/ , i

-61o x ii!/ / 0.0 N 0.0
/ /

i
-6i5 ix_ Asabove -

/

i ,
/ _

- 620 // _ Increase in coarse-grained material -x

E

i cmorcnangeto lightgraybrown
c--
(0

6O

rn POORLYGRADEDSAND WITH SILT AND
--625 4-inch-- --e _ -I GRAVEL:

Low / _ _ Light gray/brown; 75A fine to coarse
Carbon / '=- sand, subrounded; 15%fine gravel
Blank // o_- subangular to subrounded: 10%

non-prastic fines; micaceous; no odor;
// Volume of sand 70% fine and 30%

--630 /,, m medium to coarse; Volume of gravel3.C N 3.0 100%fine.

_ SILTYSAND:Darkreddishabout60%
(siltstone?); no odor; slightly

ij finesand;40%Iowplasticfines,

cemented.

i Highlycemented
-635 i Colorchangeto lightreddishbrown-

texture less consolidated; 80% fine sand;
20% non-plastic fines.

:

-640 _x // POORLY GRADEDSAND WITH SILT ANO' GRAVEL: Light reddish brown; 75% fine to_

,_ _, coarse subrounded sand; 15%finex gravel zmax..size: 2-3 inches; 10%.

' Volume sand 50% fine and 50% medium

i _ non-plasticfines;micaceous;noodor;_ to coarse; Volume of gravel 100%fine.

-645 x _'/

!, o-650 --z ! 0.0 N .0 t



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 20

PROJECT Jet PropuJsion Laboratory DRILLZNG METHO0 Reverse CirculationMud Rotary

LOCATION Corner of Mountain Flew g Linco]n SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST C. Kre]ler SURFACE ELEVATZON 1165.1 ......

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) J008

DATE (start/finish) 03/05/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) I87.0
r--4

__ r- 2>, 0

Well S_ple _ _ _ _ _ m_ Lithotogic Description

_- Completion ' _n _ ._m_ mr° _r' cn and Notes
_ 0 _..I U'_

J

-750 5--; sM i/ /
/ /
/ /

/ /

-755 ¢. ,,'5 i/, _ Appearance of fine gravel at 756-757'.

,¢
760 SILTY SAND: Dark reddish brown;I

;, about 60% fine to medium sand,
/ subrounded; 40% Iow-plastic fines;/
I/ max. size = 0.125 inches; micaceous;

no odor; partially cemented material;
{/ / Volume of sand 90% fine and 10%I/ /
/ / medium.

/

-765 _ //
/ /

,/ /

/

/ _ ].C N 3.C-770 / /
:/ t .__
i/ / E

/ -0

i! Poo,uYGR*DEOSAND tT.SI TAND
/ / m SM GRAVEL: Light reddish brown; about 75%fine to coarse sand, subrounded; 15%
/ / _ '- fine gravel, subangular to subrounded,

-775 4-inch _/,--e /, ..._ . max. size = 1 inch; 10%non-p;asdc -
Low / / _ ' fines; micaceous; no odor; Volume of

Carbon / / _ SM X sand 80% medium to coarse and 20%Blank /, // _ _ fine. _
/ / _ SILTYSAND:Darkreddishbrown;about
/, // _ 70% fine to medium sand, subrounded;rn
,i 4 30% low-plastic fines; max. size =78O

_, - 0.125 inches; micaceous; no odor;
:m partially cemented material; Volume of/ /

/ / sand 90% fine and 10%medium.

¢ Increasedrillchatter.

_' _' Increase in coarse grained component;
--785 /, /, Volume of sand 60% fine and 40%

/ ;/ medium.
/ i/

,_ i/' SILTY SAND WITH GRAVEL: Light reddish/ / brown; About 65% fine to coarse sand,
/ / subrounded; 20% fine to coarse
/ / grave subangular to sub,rounded

-790 /' '/

I/ 3.C N D.C max. s ze 3-4 nches; 15%non-plastic-
i/ fines; trace cobbles; micaceous; no
// odor; Volume of sand 80% medium to

/ / coarse and 20% fine; Volume of gravel
/ / ' 50% fine and 50% coarse./ :/
/ ,/
/ /

/ /

-8oo 5___5



FOSTER WHEELER ENVIRONMENTAL CORPORATION
i

MonitoringWell20
PROJECT Jet Propulsion Laboratory DRTLL]:NG METHOD Reverse CJrculatJon MudRotary

LOCATION Corner of Mountain View $ LJnco]n SAMPLZNG METHOD Grab Sample from Shaker Screen

GEOLOGZST C. Kre]]er SURFACE ELEVATZON 1165.!

DRILLZNG CO Lang Exploratory Dri]lJng TOTAL DEPTH (ft) 1008

DATE (start/f/nish) 02/06/95-03/28/g5 APPROX. DEPTH TO WATER (ft bgs) 187.0

Wel 1 S_i_p le Li tho 102nidC NDoe¢_ ipt ionCompletion

T SC-494-01

I
SILTY SAND: Reddish brown; 80% fine

4-inch _ to medium sand; subrounded; 20%
Stainless non-plastic fines; Nicaceous; no odor;
Steel Volume of sand 80% fine and 20%medium. -1Screen,
O.OlO-inch c-

Slot Size rd Partially cemented very dark reddish 1(n
brown. 707-713.

(O

]

SILTY SAND: Reddish brown; 80% fine to !
coarse sand, subrounded; 15%

tnon-plas, tic fines; 5% fine gravel,
subrounded, max. size = 0.25 inches;
micaceous;no odor;Volumeof sand-]
75A fine and 25% medium to coarse.

Partially cemented; very hard material;
very dark reddish brown.

SILTY SAND: Dark reddish brown;
60% fine to coarse sand, subrounded;
40% Iow-plastic fines; max. size =
0.25 inches; micaceous; no odor;
Volume of sand 90% fine and 10%
medium to coarse.

4-inch
Low
Carbon
Blank ._

?<
E

'C7
e-
fo

(n As above except 35% non-plastic fines;¢0
.-_ unconsolidated.

r-
d

r,-
Q)
8O

oD

As above except 80% fine to coarse
sand; 20% non-plastic fines.

As above except 65% fine to coarse
sand; 35% Iow-plastic fines.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 20

PROJECT Jet Propulsion LaDoratory DRILLING METHOD Reverse Circulation MudRotary

LOCATION Cornerof Mountain View g Linco]n SAMPLING METHOD Grad Sample from ShakerScreen

GEOLOGIST C. Krel]er SURFACE ELEVATION II55.1 .....

DRILLING CO Lang ExploratoryDrilling TOTAL DEPTH (ft) I008

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) ]87.0

= n, C 7 0

N C_ _0o E

Well S_mple _ _ _: _ _ o u:> Lith0lOgn'LC Oescription
_ Completion ' m < ._m_om _ co d Notes
EL (/) :> _Z ¢- ._ (.90 m _ 00,
o _1 ...

-800 /7--7 / 3C-494-02 X 0.0 N O.C SM SILTY SAND: Reddish brown; about 65%_ ,_ fine to mediumsand,subrounded;35%Iow-plastic fines; max. size = 0.125

/_ _ inches; micaceous; no odor; partially/ ..... cemented material; Volume of sand
/ / 80% fine and 20% medium.
/ /

-805
I/ /

/ _,/
/ I/
/

--810 / _' 0.0 N 0.0

/ /
/ i/

,' I/ /

5 /

-815 l/
/ /
/ ,/ As above/ /

/ / I .... ,'
/ / _ Increaseindrillchatter/ / __:

-820 // // _ ' _' SP POORLYGRADEDSAND WITH SILT AND

/ / E ISM GRAVEL: Light reddish brown;about 75% fine to coarse sand,

/ _, 'c I ISM \ subrounded_15% fine grave,,
/ re ; subangular to suDrounded, max. size =

/ o_ 1 linch; I0% non-plastic fines;

825 4-inch _-4, i// rD SP micaceous; no odor; Volume of sand _
Low P< i/I _ SM 10% fine and 90% medium to coarse.SILTYSAND:Darkreddishbrown;about

Carbon I // 'E 70% fine to mediumsand, subrounded; _
Blank // o 30% Iow-plastic fines; Volume of sand

/ _, _,_ 80% fine and 20% medium. ]

-8.30 // // m POORLYGRADEDSAND WITH SILT AND __0.0 N 0.0 ' GRAVEL:Light reddishbrown;
/, /, _ about 75%fine to coarse sand, t2 > subrounded_ 15% fine gravel,

/ 'i1 inch; log non-plastic fines;
i / iSM subangular to subroundeo, max. size

/
/ micaceous; no odor; Volume of sand
/ ' 60% fine and 40% medium.

-835 /, // SILTYSAND:Darkreddishbrown;about
/ i_, 70% fine to mediumsand, subrounded;
/ / 30% low-plastic fines; Volume of sand
/ / 80% fine and 20% medium.
/ /

/ / Asaboveexcept65%sandand35%
fines; Volume of sand 90% fine and 10%

-840 / // medium.
/ / Becomming coarser grained; 85% fine to

/ coarse sand; 15%non-plastic fines.

-845 /t
¢ ¢/
// / Fine grained; 70% fine to medium sand;_/ 30% Iow-plastic fines.

h-850 //--/ 0.0 N 0.0



FOSTER WHEELER ENVIRONMENTAL CORPORATIOh
Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse CJrcu]ation MudRotary

LOCATION Corner of Mountain View g Lincoln SAMPLING METHOD Grab Sample fromSha/(erScreen

GEOLOGZST C. Kre]]er SURFACE ELEVATZON 1]65.]

DRZLLING CO Land ExploratoryDrilling TOTAL DEPTH (ft) ]008

DATE (start/finisi_) 03/06//95-03//28//95 APPROX. DEPTH TO WATER (ft bgs) ]87.0

Well S le c_ _ o co

= Completion ' mE < '_m _> mm 2- co d

c'-i D

-850 --_ I SM
i

Drillchatter.
--855 // ' SE. POORLYGRADErlSAND WITH SILT AND

/ SM GRAVEL:oLightreddish brown; about 70%/ '. fine coarse sand, subrounded; 20%

" subrounded; 10%non-plastic fines;// fine to coarse gravel, subangular to
micaceous; no odor; predominantly fine

// !-" grained, iron stained, weathered
/ material.

-86o L:;// Increase in coarse grained component;
/ _ i.. 30% fine gravel and-5% cobbles.
/

i Very coarse grained.// ?. .'.'

/// ._ ;.'.. Very hard drilling; large--865 e cobbles/boulders, t
/ "0

/
/ 09 ..
/ _ SM SILTY SAND: Reddish brown; about 80%
/ :m fine to coarse sand, subrounded; 20%

-870 _, _ 0.0 N 3.C non-plastic fines; max. size = ! inch;.-= micaceous; no odor; fine-grained
/ § weathered material present; iron
/ _ staining.

m Drill chatter; material becomming
/ co coarser-grained; 65% fine to coarse

-- grained sand; 20% fine to coarse gravel;

-875 4-inch -- --e _ _ f5%non-plastic fines.
Low
Carbon // SILTY SAND: Reddish brown; about 70%

r Blank / fine to coarse sand, subrounded; 25%

// non-plastic fines; 5% fine gravel;micaceous; no odor; fine-grained

-880 /, ..'i SP _ weathered material present.SM POORLYGRADEDSANDWITHSILT:
,_ I i]'] Light reddish brown; About 80% fine to

/ i ! t c°arsesand'subr°unded;lO%fineSILTYbrown:

i SM gravel;t0%non-plasticfines;
m_caceous; no odor; weathered

/ - , material present.
S_MP SAND;Reddish about 70%-885 // :'" fine to coarse sand, subrounded; 25%

·" micaceous.; no odor; fine Df.dined
i ]' non-plasticfines;5% finegravel;' '- weathered material present.

:' :: ' POORLYGRADEDSANDWITH SILT:
:. -} ' Light reddish brown; About 80% fine to

-890 >1. O.O N 3.6 coarse sand, subrounded; 10%fine
ii '. gravel;10%non-plasticfines;_..' - SM \ micaceous; no odor; weathered'

..:. . c materialpresent.\
_:. m SILTY SAND: Reddish brown; about 70%
!.:. i! Jo fine to coarse sand, subrounded; 25%

\ non-plastic fines; 5% fine gravel;
-895 !]' :]! _ '" SP micaceous; nJ.odor.; fine-grained

:' ": ' SM \ weathered materi8_present.

?' i! " POORLYGRADEDSANDWITHSILT:
!':' Lightreddishbrown;About80%fineto
.'. __ ,':
r-..---. , ]. coarse sa,nd subrounded 10%fine

-- L' · gravel; 0% non-p asr c f nes;
-900 g'_ :'"1 / micaceous; no odor; weatheredm_teri_:! present.



FOSTER WHEELER ENVIRONMENTAL CORPORATIOI,,
.Monitoring Well 20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation fiud Rotary

LOCATION Corner of fiountain View g Lincoln SAMPLING METHOD Grab Sample from Shaker Screen

GEOLOGIST C. Kneller SURFACE ELEVATION 1165.! ........

DRILLING CO Lang Exploratory Drilling TOTAL DEPTH (ft) 1008

DATE (start/finish) 03/06/95-03/28/95 APPROX· DEPTH TO WATER (ft bas) ]87.0

n 0 E

Well S_lmpl e _. c_ _i g c- _ _ LitholOgn_LC Description_- Completion · m- mi_ _ o_ co d Notes

ED _ J 03
D

-900 _-_[.:-_... SC-496-01 X 3.6 N 0.C '. SP POORLYGRADEDSAND WITH SILT AND:----- " SM GRAVEL:Lightreddishbrown;
':: --"c. '. about 70,_ fine to coarse sand,

--I-'. . subangular to subrounded; 20% fine to
4-inch _ ..'ff'-"'-i.:' ' coarse gravel,subangularto
Stainless ':_-:.': " subrounded; 10%non-plastic fines;

-905 Steel r-..--:-.. - trace cobbles;micaceous;noodor;Screen, i.'.-- :-_...----:.:. _oc -. fine weathered material; Volume of
O.OlO-inch i.-:--.-, m sand 50% medium to coarse and 50%
Slot Size _.:.----..:- Do '- fine; Volume of gravel 90% fine and

:'--:: co . .. 10%coarse.:6--:... -- I
!.:: (:: _ ·_,

-910 !.:1 :]:: o.o N 0.0 . ,
.% .'.., , ,

· -.'i
:.:. .:..!

!::J
_915 ." -'7-

5 5 '/ J _i t ;SM SILTY SAND: Reddish brown; about 70%_ fine to coarse sand, subrounded; 25% -
-920 /, // , SP non-plasticfines;5% fine gravel;

/, / SM _ micaceous; no odor; fine-grained ,// weathered material present; Volume or, sand 80% fine and 20% medium tocoarse.

/ / POORLYGRADEDSAND WITH SILT AND
-925 4-inch -- /, --e /,i GRAVEL: Light reddish brown; about 70%

Low / /i _ fine to coarse sand, subangular to
Carbon ,5 _,I -. subrounded; 20% fine to coarse
Blank / /! _ . gravel r subangular to subrounded: 10%

/ i x ' non-plastic tines; trace cobbles;/ // 'fi= micaceous: no odor; fine weathered
/ /

-930 // / _ 0.o N O.C SM \ material; Volume of sand 50% medium

// //' _ / to coarse and 50% fine; Volume of
J _ gravel 90% fine and 10%coarse.

/ /// _ Cobble/Boulder zone
_'J _, "' SILTYSAND:Reddishbrown;about70%
//J / _ fine to mediumsand, subrounded; 30%
/; / '_ Iow-plastic fines; mlcaceous; no odor; _

-935 /, // -9,° Volume of sand 90% fine and 10%
_- medium./; /

/' /

/, / m Increase in fine grained material from
// // _ 933-934 feet; 55% fine sand; 45%
// // _ Iow-plastic fines.

-940 // _ J / POORLYGRADEDSAND WITH SILT AND -

// // I / GRAVEL:Light reddish brown; about 75% !fineto coarsesand.subangularto ,
subrounded_ 15%fine gravel;,

"' SM non-plastic fines; micaceous; no odor; 'i _' J". SP subanqular to subrounded; 10% J'. some fine-grained weathered material;
-945 // /, .. Volume of sand 60% fine and 40% -

// // mediumto coarse./ I'-_-. Cobbles and Boulders at 945 feet./ /

Low SM fine to medium sand subrounded; 309Iow-plasticfines;m_caceous:noodor; '.....

Carbon 3.0 Volumeof sand90%fineand10%-950 EndCap N 3.C m_diHrrl.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well20

PROJECT Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary

LOCATION Corner of Mountain Viewg Lincoln SAMPLING METHOD Grab Sample from SITakerScreen

'. GEOLOGTST C. Kre]ler SURFACE ELEVATION ]Y55.]

DRILLING CO Lang ExploratoryDrJl]ing TOTAL DEPTH (ft) ]008

DATE (start/finish) 03/06/95-03/28/95 APPROX. DEPTH TO WATER (ft bgs) YB7.0

Well Saq%ple _ _ °L_ _ m_ Lithologic Description

Completioo ' g addNotes
o

_ 9 5 0

I IsM/ POORLYGRADEDSANDWITHSILTANO
GRAVEL: Light reddish brown; about 75%

SP fine to coarse sand, subangular to
SI subrounded; 15%fine graver,

subanqular to subrounded; 10%
-955 non-plasticfines;micaceous;noodor;-

some fine grained weathered material.
Cobbles and Boulders at 954 feet.

SM SILTY SAND: Reddish brown; about 70%
fine to medium sand. subrounded; 30%

-960 Iow-plastic fines; micaceous; no odor. -

POORLY GRADEDSAND WITH SILT AND

GRAVEL: Light reddish brown; about 75%
fine to coarse sand, subangular to
subrounded; 15%fine gravel,
subangular to subrounded; 10% ]
non-plastic fines; micaceous; no odor;

-965 SM some fine-grained weathered ]material

Cobbles and Boulders at 954 feet.

I SILTY SAND: Light reddish brown;
· - about 85% fine to coarse sand,

--970 : _ !0.0 N 0.0 subrounded; 15%non-plastic fines;
.___ micaceous; no odor; fine grained
e weathered material.

)t POORLYGRAOEDSANDW[THGRAVEL,

;, rec COBBLES AND BOULDERS:
m Light reddish brown; About 55% fine to

, _ coarse sand, subrounded; 25% fine to
-975 ,

! _ SM coarse .qravel, subanqular to -subrounded 15%cobbles/boulders; 5%
, _ _ non-plastic fines; micaceous; no odor;
·, ' 'Eo I partially cemented; weathered material
' _ SP presenL ,i Q,t

, m / SILTY SAND: Light reddish brown; .

i_ co / about 80% fineto coarse sand,--980 , m -- subrounded 20% non;mplastic fines;

[ , , gravel. 1I S_ POORLY GRADEDSAND WITH SILT AND
, , SM GRAVEL.:Light reddish brown; ab.out 70%

--985 ' fine to coarse sand, subrounaea; 20% -
, fine to coarse gravel, max. size = 3-5

inches; 10% non-plastic fines; ]
, \ m caceous' no odor' predominantly 1

_ SM_ weathereG[matrix; IWeatheredmaterial
E , is mostly granitic).' SILTY SAND: Light reddish brown; about
L-990 _ 3.C N 0.0 80% fine to coarse sand, subrounded; '

f , 20_ non-plastic fines; micaceous; no

odor; fine weathered gravel.

SILTY SAND: Very dark red; about
/ I 60% fine to medium sand, subroun_3ea;

I 40% non-plastic fines' no moisture;
, micaceous; no odor; p&rtially .

-995 , I cemented; trace coarse- grained
angularsand.

; / SANDY SILT: Dark reddish brown;

' IIi I about 85% Iow to medium plastic fines;
. ._ ,, ML 15%fine sano; slightly moist;

, micaceous;noodor. ._
- 1000
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